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EDITORIAL BOARD 
EDITORIA! 
Tuurston Scorr WetTon 
New York | % 
| UNSUSPECTED SURGICAL EMERGENCIES 
George R . Brighton New York 
a = T first glance it seems curiously unnecessary to pro- 
Isidore Cobn New Orleans pound a question as to the safety of a patient who 
develops an acute surgical condition while he is in the 
George W.Crile Cleveland hospital under treatment for another disease. At first glance x 
Ny sian it would seem that he of all persons on earth would be likely 
Charles A.Elsberg New York to have his condition recognized without delay and treated 
nip nell — without loss of time—that he should come through the ordeal 
H.Dawson Furniss New York safely if human skill and care could ever save life. 
ae es Actually the facts are far otherwise. I have reviewed no 
Charles A.Gordon Brooklyn statistics, but I recall many instances. In one of my own 
ak |—‘/a wards this winter there was a woman under treatment for a 
Lents} Sshmen — second degree burn of the hand, received when she fell into 
ames Miitzrot . . . 
Frederick C.Holden New York the fire during an epileptic fit. On her twenty-second day of 
ap ella or ow hospitalization, after the intern and resident had made 
. A. Hyams ew Yor 
R.H. Jackson Madison their nightly rounds, she complained of abdominal pain. She 
a a was a woman of many complaints, and the nurse paid only 
H.A-Ealy Baltimore cursory attention to this one. Later, when the complaints 
T. J.Kirwin New York 
Arthur Krida New York continued, the intern was called, but he adopted the same 
oe = al policy of indifference and it was not until some eight hours 
H.H.M Lyle New York after the onset that the light dawned and it was realized that 
Tn ge so something was very seriously wrong. When the staff man 
nuevo ragged aot finally came on the scene, he wasted no time in getting her to y 
Roy D- McClure Detroit the operating room, and operation confirmed his diagnosis of 3 
C.RO'Crowley mesenteric vascular occlusion, so extensive that massive 
| resection of the small bowel was required. This is a rapidly 
Douglas Quick New York progressive and highly fatal condition, and perhaps she : 
a > ea ‘ae would have died under any circumstances, but the fact re- 
‘coey$-Ruth Philadelphia mains that it developed while she was under treatment in the 
M.G.-Seelig Pn hospital, and that eight hours of valuable time were wasted. oo 
j ra New York In a recent analysis of a series of cases of intestinal obstruc- a 
George ie tion, we turned up an illuminating instance of this same ae 3 
-L.Updegraff Los Angele i - 
Grant E Ward a A man of seventy-odd years died after an operation for vo vu “6 
JH. Woolsey San Francisco lus of the sigmoid, an obvious condition, it would seem, if Mm 
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ever there was one. Operation was delayed 
for more than twenty-four hours after the 
onset of symptoms, although he was in the 
hospital, under treatment, when they 
developed. But he had had an operation for 
cataracts three days before, and the devel- 
opment of intestinal obstruction during his 
post-operative course was no part of the 
plan. A few weeks ago I saw an autopsy on 
a tuberculous patient, whose clinical diag- 
nosis was pulmonary and intestinal tuber- 
culosis. And so autopsy proved. But it also 
proved that the immediate cause of death 
was a ruptured ulcer of the cecum, which 
had not even been suspected ante mortem, 
although post mortem review of the history 
enabled us to put a finger on almost the 
exact moment of perforation. 

A study of a series of cases of acute 
appendicitis revealed three non-surgical 
deaths that carry their own lesson. One 
occurred in a patient admitted many 
months before for decompensated cardiac 
disease, for which she was receiving expert 
attention. But autopsy revealed a ruptured 
appendix with generalized peritonitis, 
which had not previously been suspected. 
The same unsuspected findings were re- 
vealed at autopsy in another patient who 
had been hospitalized for several years 
with pulmonary tuberculosis. The third 
patient lost her life from acute appendicitis 
because it developed during the puerperium 
and was not even considered as a diag- 
nostic possibility until it was too late to 
save her. 

I have read with considerable interest 
and profound unbelief the statements of 
various authors to the effect that peptic 
ulcers do not perforate or bleed while the 
patient is under treatment. In a recent 
study of peptic ulcer we personally found 
three fatal perforations and twelve fatal 
recurrent hemorrhages, all of which oc- 
curred while the patients were in the 
hospital and presumably responding favor- 
ably to supervised medical treatment. I 
recall a private patient who twice had 
almost lethal hemorrhages while he was in 
bed in a hospital, undergoing a strictly 
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supervised Sippy regimen. Vale and Cam- 
eron reported personally five fatal cases of 
perforation in hospital and located two 
similar cases in the literature (Vale, C. F., 
and Cameron, D. A. Gastric and duodenal 
perforation during hospital treatment. 
Ann. Surg., 103: 353-361, March, 1936). 
Devastating though the commentary be 
on our methods, I am in full accord with 
their conclusion that the patient who suf- 
fers a surgical accident while in the hospital, 
undergoing treatment and surrounded by 
all the resources of medical science, is 
actually more likely to lose his life than is 
the patient who is stricken in his home or 
on the street. 

I have seen a patient under treatment 
for peptic ulcer develop acute appendicitis. 
I have seen a patient suffering from a pre- 
sumably recurrent attack of gallstone colic 
die from acute pancreatitis. I know of three 
instances in which patients with chronic 
kidney disease lost their lives from unsus- 
pected intercurrent empyema. I recently 
heard of a very narrow escape: A woman of 
seventy years of age developed a gangren- 
ous appendix which went unrecognized for 
twenty-four hours by her family physician 
who, like her family, classified her com- 
plaint of abdominal pain merely as one of 
her usual lamentations; rigidity was absent, 
as it frequently is in patients of that age. 
The neurasthenic is particularly likely to 
have an acute condition overlooked, and 
before the physician labels her—it is usu- 
ally her—complaint neurosis, it might be 
well for him to remember the late Lord 
Moynihan’s comment that the definition of 
that word is frequently “I don’t know.” 

I have gone to no trouble to collect these 
instances. They have come to my mind as | 
wrote. And I put them down for what they 
are worth, adding to them, however, cer- 
tain general statements which it might 
pay us all to remember. Any preexisting 
medical disease is likely to be aggravated 
by the development of an acute surgical 
condition, and may entirely overshadow 
the more urgent pathology. Any patient in 
a hospital under treatment for one disease 
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is entirely capable of developing another. the solution of the problem? That I do 
The mere presence of one condition offers not know, except that eternal vigilance is 
no immunity whatsoever against the onset the price of the patient’s safety—even in 
of another. Even a proven neurotic patient a hospital. 

is susceptible to any acute surgical ill. And UrBAN Maes. 
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HE gastro-intestinal tract is divisible 
into three main portions, the fore, the 
middle and the hindgut. The middle 

gut embraces that portion of the gastro- 
intestinal tract from the ampulla of Vater 
to just beyond the hepatic flexure. This 
portion of the gut tube has largely the 
physiological function of absorption and 
may be considered as an extension of the 
small intestine. 

If one studies malignant disease of the 
colon, he is impressed by the clinical fact 
that operability decreases as the localiza- 
tion of the malignancy is in the right or 
left half of the colon; furthermore, that 
operative mortality and curability dimin- 
ish in like manner. 

It is axiomatic of surgery for malignant 
disease that the younger the individual the 
more grave the prognosis. While young 
individuals have great biological powers for 
combating sepsis, they have not the same 
resistance against metastatic or cancerous 
invasion that is enjoyed by the senescent. 

Malignancy of the rectum and recto- 
sigmoid may be studied by a consideration 
of the following factors: 

1. The inherent activity of the cancer 
cells. There are four clinical varieties of 
malignant neoplasms of the rectum: (a) 
papilliferous carcinoma; (b) adenoid carci- 
noma; (c) colloid or mucoid carcinoma, 
and (d) melanotic carcinoma. The incidence 
and degree of malignancy varies from the 
papilliferous to the melanotic. The former 
is frequently obstructive, seldom gives rise 
to extramural metastases and has a high 
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percentage of five year cures. The latter is 
rare, never obstructive, always metasta- 
sizes, and is usually incurable. 

2. Duration of neoplasm. Rankin has 
stated that the presence of recognizable 
symptoms in his series of cases before 
operation was over ten months. Miles 
estimated that in the ampulla of the 
rectum It requires six months for a malig- 
nant growth to extend one-quarter of the 
circumference of the bowel. Every patient 
that I have examined with carcinoma of the 
rectum, either on a first visit or by con- 
sultation, has had indicative symptoms for 
a period longer than five months, and 
significant symptoms for approximately 
ten months. 

3. The associated factors of general 
debility. The majority of carcinomata of 
the rectum occur from 50 to 60 years of age, 
and there is usually some degree of con- 
stitutional impairment—conditions such as 
chronic myocarditis, chronic nephritis, 
chronic hypertension. A few of the patients 
have had diabetes. 

4. The co-existing factors that are the 
direct result of the malignant process—loss 
of weight, the impaired nutrition, the 
cachexia, the anemia and the loss of 
appetite, all the sequelae of malignancy and 
dependent upon the situation and growth 
of the neoplasm. 

5. The complicating factors in the 
growth itself: (a) hemorrhage; (b) obstruc- 
tion; (c) fixation; (d) infection of the bowel 
wall and perirectal tissues; (e) perforation; 
(f) abscess, and (g) peritonitis. 


* Delivered before the Rochester Academy of Medicine, Rochester, N. Y., Thursday, October 5, 1936. 
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The anus, rectum and the terminal por- 
tion of the sigmoid—‘‘the recto-sigmoid” 
—must be considered as an anatomical and 
surgical entity. The recto-sigmoid com- 
prises roughly 10 to 11 cm., § cm. of which 
is above the peritoneal reflex of the cul-de- 
sac of Douglas and 5 cm. is retro-peritoneal 
and devoid of peritoneum. The midportion 
of the retro-sigmoid has an acute lateral 
deflection whose purpose, according to 
Mayo, is to deflect the evacuation of con- 
tents into the rectum. At this point there 
is a change in the type of rugae correspond- 
ing very much to the rugae of the anal 
canal. It is problematic whether there is a 
definite nodal segment here, yet physiologi- 
cally the juncture of the recto-sigmoid with 
the ampullary portion of the rectum does 
exercise a semi-sphincteric function. 

Rankin in reporting a study of the 
statistics of the Mayo Clinic definitely 
allocated neoplasms of the rectum and 
recto-sigmoid as follows: 67 per cent in the 
recto-sigmoid, 31 per cent in the ampulla of 
the rectum, and 2 per cent in the anal canal. 

The finger, on rectal examination, can 
reach as high as the right valve of Houston 
and palpate all rectal neoplasms. Occa- 
sionally in the knee-chest position, with 
the patient straining, a recto-sigmoidal 
tumor can be felt. Practically all carcino- 
mata of the rectum and recto-sigmoid may 
be diagnosticated by digital and procto- 
scopic examinations. Probably in no other 
lteld of surgical examination is it possible 
to obtain so much information so readily 
and with such accuracy as in rectal neo- 
plasms by the use of the finger and a 
sigmoidoscope. 

About 10 per cent of the cases of carci- 
noma of the large bowel are discovered 
accidentally during a laparotomy for gall- 
bladder disease, gastro-duodenal ulcer, or 
an appendix. Cancer of the large bowel is 
fourth in numerical frequency of malig- 
nancies, occupying about the same relative 
percentage as carcinoma of the stomach. 
Two-thirds of the cases of carcinoma of the 
large bowel will be within the recto- 
sigmoid and rectum, and 70 per cent of the 
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organic lesions of the large bowel will be 
found to be malignant. 

The beginning of a growth in the rectum 
will act as an irritant to bowel function 
and there will be an increase in the normal 
functions of that bowel. Secretion will be 
increased and motor function activated. 
The earlier effects of carcinoma will there- 
fore be irritative. This will disturb the 
normal bowel rhythm of the individual. 
The physiological functions of the large 
bowel depend upon rhythm and there is a 
normal rhythm which is personal to the 
individual. The eliminative function of the 
bowel under ordinary circumstances fol- 
lows a rather precise rhythm. This is 
modified obviously when the individual has 
been a confirmed and inveterate user of 
cathartics. One of the first symptoms of 
neoplasm of the rectum is the vague 
and not dramatic, change in the normal 
bowel function or bowel rhythm—fre- 
quent trips to the toilet to evacuate small 
amounts of loose, mucoid stool, frequently 
admixed with blood. 

The symptoms of malignancy of the 
rectum occur in the following order: (1) 
change in bowel habit, (2) bleeding, and 
(3) pain. Bleeding and pain occurred in 
48 per cent of the patients with carcinoma 
of the rectum or recto-sigmoid. Rankin 
states that the symptoms have existed 
eleven months prior to seeking advice, and 
that 20 per cent of the patients have had 
operation for hemorrhoids during the 
period of their symptoms. The presence 
of blood continuously for consecutive 
days or weeks, unless otherwise proved 
negative, is from a malignant lesion. 

It is apparent that the moment any 
obstructive process appears in the gastro- 
intestinal tract, there ensues varying de- 
grees of physical deterioration. Obstructive 
symptoms are subacute, chronic or acute, 
and however they vary in degree, they 
all result in impaired nutrition from the 
mechanical factors of bowel obstruction. 
An obstructive lesion need not be of such 
gross degree as to produce marked obstruc- 
tion to fecal passage, but may be only 
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sufficient to cause hypertrophy, edema, 
increasing permeability of the bowel wall 
to bacteria and nodal or glandular hyper- 
plasia and adenitis from infection. 

In patients suspected of harboring a 
neoplasm of the colon, the tendency to 
prescribe routine gastro-intestinal x-ray 
examination Is associated not only with dan- 
ger but also with lack of diagnostic acumen. 
Accurate roentgenological diagnosis is ob- 
tained by an opaque enema and not by 
a gastrointestinal series. The giving of 
opaque mixtures by mouth for colon 
neoplasms is always attended by the grave 
possibility of producing an acute intestinal 
obstruction. Furthermore, the presence 
of a barium meal proximal to an obstruc- 
tive lesion of the sigmoid results in the 
formation of large round masses, varying 
from 1 to 5 cm. in diameter. These masses 
are passed only with the greatest difficulty 
and in many cases they remain for days, 
if not weeks, proximal to the neoplasm. 
This mechanism, I believe, was in one 
patient the cause of death by producing an 
acute colonic obstruction following resec- 
tion of the sigmoid for carcinoma. After 
what we had considered adequate bowel 
decompression by cecostomy, the resection 
and anastomosis were performed. During 
the operation it was necessary to “milk” 
many hard concretions, one or two almost 
the size of a billiard ball, out of the proxi- 
mal colon before proceeding with the 
anastomosis. We realized at the time that 
not all were removed. The patient sub- 
sequently died of peritonitis from leakage, 
and at post-mortem there was found a 
ball-like mass of barium firmly impacted 
into the recently made anastomotic lumen 
with leakage into the peritoneal cavity. 

Colostomy is not the treatment for 
carcinoma of the rectum. To give a patient 
a colostomy and to leave behind a con- 
tinuing local growth, with fixation, in- 
creasing colonic permeability by bacteria, 
with necrosis, slough, absorption and with 
invasion of the bladder and prostate in the 
male, or vagina, cervix, broad ligament and 
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bladder in the female, is an undesirable 
surgical accomplishment. 

Our problem is indeed difficult when in 
large, well-known rectal and colon clinics 
only 50 to 60 per cent of patients pre- 
senting themselves with neoplasms of the 
colon and rectum are operable; and further- 
more, when the patients have been cog- 
nizant of symptoms for at least an average 
of ten months, and 20 per cent of the 
patients with carcinoma of the rectum 
have been operated upon previously for 
hemorrhoids. In many cases, colostomy is 
the only surgical procedure that is possible. 
Colostomy is only a means of avoiding 
intestinal obstruction. It should not be 
considered in any other relationship. The 
philosophy behind removal plus colostomy 
is that irrespective as to recurrence of the 
growth by abdominal and liver metastases 
such portion of life as remains to these 
patients is a life of fair contentment. 
Jones makes the observation that in no 
case in which he has performed a removal 
of the growth plus colostomy have any 
of his patients attempted suicide. This is 
quite the reverse of what occurs in patients 
who have had a colostomy and retain 
of their tumor. 

The proper surgical attitude is that every 
case of carcinoma of the rectum and recto- 
sigmoid must have an artificial anus as 
part of the operative technique. The 
results of segmental resection with anas- 
tomosis—the intubation of the upper 
sigmoid into the rectum—are all associated 
with disturbing complications, with early 
recurrence and what is more important, 
recurrence in the same general area as the 
original tumor which provided the indica- 
tion for the surgery. A colostomy is not 
intolerable. The control of the colostomy 
is entirely dependent upon the patient 
and not upon the type of operation. 

An untreated case with carcinoma of 
the rectum lives approximately two years, 
in pain and misery. The final outlook for 
every carcinoma of the rectum not oper- 
ated upon is at the most two years of 
suffering. The exact percentage of surgical 
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mortality seems to me to be a relatively 
secondary consideration. A colostomy does 
prevent intestinal obstruction; it does 
relieve the patient of many of the symp- 
toms of rectal irritability and tenesmus. 
The patients gain weight after the colos- 
tomy, but the rectal tumor remains. 
This means local metastases in the peri- 
rectal tissues, broad ligaments and bladder, 
perforation, peri-rectal abscess, etc.—in 
brief, all the terrible sequelae of a death 
from cancerous invasion into the adjacent 
tissues. 

It is generally true that as one descends 
from the cecum to the rectum, the cancer 
shows a greater tendency for glandular 
involvement. Metastatic involvement of 
the lymph glands is encountered more 
frequently in rectal carcinoma than in any 
other portion of the large bowel. Forty-six 
per cent of Rankin’s cases had malignant 
lymph nodes in the resected specimen. 

The abdomino-perineal operation de- 
vised by Miles is a complete excision of the 
tumor and all the gland bearing tissue and 
bowel en masse. The lymphatics of the 
rectum are (a) intramural, (b) inter- 
mediary, and (c) extramural. The intra- 
mural system consist of two networks, 
one beneath the mucous membrane and 
the other between the muscle layers. The 
intermediary system consists of a sub- 
serous network, where the rectum is 
covered by peritoneum, and a lymph sinus 
where the rectum is not covered by peri- 
toneum. The extramural lymphatic system 
of the rectum has, according to Miles: 
‘a) an upward zone of spread draining 
into the lymph glands that eventually 
terminate in the angle of divarication of 
the iliacs from the aorta; (b) the lateral 
zone of spread which extends laterally 
involving the lymphatics of the levator 
ani, the prostate in males, the cervix and 
broad ligament in females; (c) the down- 
ward zone of spread which extends toward 
the external sphincter, the lower fibers of 
the levator ani and finally metastasizes 
in the groin. In addition, a rectal cancer 
will spread always by direct continuity 
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of tissue and rarely by emboli erupting into 
the rectal veins of the portal system. 

Surgical intervention is always indicated 
in cancer of the rectum and recto-sigmoid. 
Of outstanding importance is the question 
of operability. How many patients as they 
present themselves are operable? Opera- 
bility determines the type of surgery to be 
instituted, as well as the operative mortal- 
ity and curability. Jones has predicated the 
treatment of carcinoma of the rectum by a 
query; “Shall we operate only upon those 
patients whom we think we can cure or 
shall we operate upon all patients whom we 
think we can make comfortable, mentally 
and physically for one or more years?” 
Wherever the percentage of operability 
rises, the mortality will also increase, as 
many border-line cases will be accepted for 
surgery which otherwise would not be 
operated upon. Paradoxically, by increas- 
ing the operability the hospital mortality 
will be increased but at the end of five years 
more patients will be alive and free from 
recurrence than when the operability is 
kept low. In institutions where there are 
colon and rectal clinics and a community 
somewhat “colon conscious”’ the operabil- 
ity should be well over 50 per cent. 

It is a surgical axiom that relief from 
mechanical obstruction must be obtained 
either by medical means or decompression 
operations before resection is attempted. 
The bowel above the neoplasm of the 
rectum and recto-sigmoid is edematous, 
infiltrated, many times hypertrophied and 
is an unsafe tissue for sutures. A diseased 
bowel sutured proximal to an obstruction 
leaks in contradistinction to non-leakage in 
a normal bowel. 

Pre-operative treatment will include 
high caloric diet, full water maintenance, 
non-residue diet, and administration of 
small doses of castor oil for forty-eight to 
ninety-six hours previous to operation; 
cleansing enema twice a day, using normal 
saline plus tincture of quassia, 31 to the 
quart, until the return is clear. The day 
prior to operation 4 c.c. of paregoric every 
four hours for five doses, and the usual pre- 
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operative morphine immediately before 
operation. It is highly important that the 
intestinal contents be solid at the time of 
operation, as nothing is so difficult to 
handle or so hazardous as fluid stools that 
in spite of every technical procedure escape. 
Hence the desirability of perfect intestinal 
rest for at least forty-eight hours before 
operation. 

Cancer of the rectum and recto-sigmoid 
is always a surgical condition. The type of 
operation to be employed will rest upon a 
consideration of a number of associated 
findings: the age of the patient, the type 
and location of the neoplasm, the duration 
of the symptoms, the associated debility 
and anemia. The guiding principles in deal- 
ing with this lesion is the imperative neces- 
sity of a permanent colostomy and the 
relief of obstructive symptoms by medical 
and, or surgical decompression—cecostomy 
—before either a permanent colostomy or 
resection is attempted. The aim should be 
always to remove the tumor. 

Further education of the public will do 
much to increase the percentage of patients 
diagnosed earlier and before marked debil- 
ity has occurred. A rise in operability to 
50 per cent or over will mean a large 
increase in five year cures. 

There are four surgical procedures avail- 
able: (1) colostomy with or without 
cecostomy; colostomy without resection 
will not require cecostomy and will be a 
palliative procedure, restricted to the 
definitely inoperable group of patients; and 
(2) colostomy with resection. The ab- 
domino-perineal resection of Miles is the 
operation of choice. In fact it is the only 
operation that meets the surgical indica- 
tions of removal of tumor, bowel and 
gland-bearing area en masse. It may be 
performed in two stages as a graded 
procedure, or at one stage. Competent 
surgical opinion varies as to the wisdom of 
the two stage or the one stage procedure. 
The consensus of most surgeons is toward 
the more frequent employment of the one 
stage procedure. With adequate decom- 
pressive measures, blood transfusion, over- 
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coming hypohydration, and high caloric, 
forced feeding diets, much can be accom- 
plished to make the patient safe for the one 
stage operation. In determining for or 
against the one stage operation, every 
patient must be considered individually as 
no fixed rules can be laid down; much will 
also depend upon the technical experience 
of the surgeon. (3) Colostomy plus the peri- 
neal operation of Mummery. This operation 
has a low mortality and can be applied to 
the very debilitated and aged patient. In 
the hands of its author it has a mortality 
of approximately 3 per cent, although his 
operability was only 20 per cent. It requires 
less trauma and less surgical exposure than 
the abdomino-perineal operation. It re- 
moves the tumor as a local entity but does 
not remove the glandular area in the upper 
portion of the sacral hollow or the meso- 
colon. (4) Posterior segmental resection 
without permanent colostomy, but with a 
preliminary decompression cecostomy. I 
have performed this operation a few times. 
It preserves the sphincter function of a 
normal rectum but has countervailing dis- 
advantages. The excision is restricted in 
area and amount. The gland-bearing area 
is not removed. Posterior fistula and 
cicatricial contracture of the lumen with 
stenosis is frequent and recurrence almost 
always appears. I have discontinued its use. 


SUMMARY 


1. Consideration has been given to the 
physiology and anatomy of the large bowel 
and the distinction drawn between the 
right and left-sided colon. 

2. The clinical portraiture of malignancy 
of either half of the colon is given. 

3. Emphasis has been given to the 
ease of diagnosis of carcinoma of the 
rectum and recto-sigmoid by utilization 
of the palpatory finger, plus sigmoidoscopic 
examination. 

4. The surgical axiom that rectal bleed- 
ing must be accurately allocated to its anat- 
omical source is reiterated, with emphasis 
placed upon its diagnostic importance. 
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A NEW METHOD IN THE USE OF RADON GOLD SEEDS 


Frep HAmMgs, M.D.* 


NEW YORK CITY 


HE use of radium in the treatment of 


malignancy has advanced continu- 
ously since the discovery of this 


within his mouth, and pulmonary com- 
plications are not unusual as a result. 
Inaccuracy of the placement of needles in 


Fic. 1. Upper illustration shows needle and beads with anchoring shot. Also three needles of different types 
unattached. 


element by the Curies, more particularly 
since means have been perfected for using 
emanation collected from radium in solu- 
tion enclosed in capillaries of glass or gold. 
The use of the emanation or radon has 
greatly increased the flexibility of radia- 
tion, and the work herein described was 
carried out with a view to further increase 
its use and flexibility and provide a more 
simple means and, in some cases, a more 
efficacious one than possible with the usual 
application by platinum needles. 

In the use of needles containing radon or 
radium, the mobility of the involved part 
is greatly limited or temporarily destroyed. 
This presents a problem, especially in cases 
of malignancy of the tongue and other 
portions of the oral cavity. With platinum 
needles in situ, it is impossible for the 
individual to dispose of the saliva, etc., 


other portions of the body is occasioned by 
the lack of flexibility of the platinum 
needles. In an effort to overcome some of 
these objections and to increase the more 
general use of radon, a radon suture 
method was developed. 

The method consists in placing of radon 
seeds within the lumen of a specially made 
silk carrier. The spacing between openings 
into which the radon is placed can be 
varied at will. Those used in the cases 
herein described were all placed 1 cm. 
apart. The usual filtration of .3 mm. of gold 
has been employed but this may be in- 
creased as desired. After the radon seeds 
are placed into the body of the woven silk 
material, they are permanently sealed in 
place by the closure of the woven structure 
and also by a plastic substance containing 
carmine as an indicator of the area in the 


* New York City Cancer Institute. 
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by the red markings indicating the point 
of radon activity. After the suture is so 
placed, a glass bead is threaded over either 


suture in which the radon is situated. 
The spaces between the implants are filled 
with silk, so that there is a uniform diam- 


Fic. 2A. Large ulcerating metastatic tumor of neck. s. Three sutures containing twenty-five seeds of 1.5 mc. 
each. Total dosage 2500 mc. hours. Number of hours in place, 120. c. Same case eight days after insertion 
showing radium reaction and reduction of ulcerated area. 


Fics. 2p and 2£. Two views of radon seed in tumor of neck. 


eter of the suture material throughout its 
length. On one end of the suture is a small, 
permanently attached metal collar. The 
distal end of this collar is threaded to 
receive the needle of whatever type may 
be desired. The needle is threaded at one 
end in order to permit its being screwed 
into the metal collar. This obviates the 
necessity of threading a needle and drag- 
ging a double portion through the tissue 
to be treated. The suture is used as follows: 
The needle is passed through the tissue 
around or beneath the malignancy and 
the proper placement of the suture guided 


end and brought to rest against the tissue. 
Above this bead a lead shot is fixed to 
hold the material in place until such time 
as its removal is desired. In removing the 
device the suture is cut below the fixed 
bead and withdrawn in a manner similar 
to that used in removing an ordinary skin 
suture or capillary drain. 

In such cases where it is unnecessary or 
impossible to use a needle, the radon loaded 
suture may be packed into the cavity—as 
the antrum, uterus, etc.—after being at- 
tached to the usual packing gauze, and its 
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Fic. 3a. Malignancy of the mid-lateral portion tongue. 38. Four sutures containing nineteen seeds of 2 me. 
Total dosage 2000 mc. hours. Number of hours in place, 73. 


Fic. 4. Suture containing two gold seeds of .3 me. each, 


Fic, 3c. Radiograph of tongue showing distribution of 
radon seeds, 
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removal readily accomplished by removing 
the packing. 
All of the material may be sterilized at 


% 
pe 


Fic. 5. Squamous cell epitheloma of lip with four 

sutures containing eleven gold seeds .5 mc. each. 


Total of 500 mc. hours. Number of hours in 
place, 150. 


the time of use, either in the autoclave, or 


by boiling, or by chemical sterilization not. 


destructive to silk. 

In the photographs several different 
types of needles attached to the radon 
suture are shown, and several cases in 
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which the suture has been applied in 
malignant conditions are illustrated. 

To conclude, this method is offered 
as an improved technique for employing 
radon seeds because of: 

1. Simplicity 

2. Accuracy 

3. Patient’s comfort 

4. Elimination of secondary radiation 

5. Reduction in nursing care, due to the 
fact that the majority of the patients 
treated are ambulatory 

6. Permits increasing of the amount of 
fluid or food intake in mouth cases, and 
does not prevent the ability to expectorate 

7. Multiple seeds (one to twenty) can 
be applied with one procedure 

8. Provides a meansof using radon by the 
average surgeon, who may be distant from 
the source of supply of radium and radon. 

This method has been used at the New 
York City Cancer Institute (Dr. Ira I. 
Kaplan, Director). The author was assisted 
in the preparation of this method by the 
Director and by the staff of the Cancer 
Institute, and also by Mr. Hoffman and 
Mr. Cameron, technicians in charge of the 
radon plant, and by Mr. Carl B. Braestrop, 
physicist of the Institute, who made the 
required measurements, to all of whom his 
thanks are extended. 

The needles described and illustrated were designed 
and perfected by J. A. Deknatel and Sons Inc., of 
Queens Village, L. I., N. Y., and their technical staff 


has rendered every possible assistance in the manufac- 
turing of the silk material. 
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POST-OPERATIVE COMPLICATIONS FOLLOWING SUPRA- 
PUBIC PROSTATECTOMY AND THEIR 
PREVENTION* 


M. Muscuat, M.D., F.A.C.S. 


Associate in Urology, School of Medicine, University of Pennsylvania; Attending Urologist, Mt. Sinai Hospital 


PHILADELPHIA, PENNSYLVANIA 


HE old dictum “no prostatectomy 

without a complication” still holds 

true today. Many complications of 
yesterday are still with us today in spite of 
our greatly improved technique and in- 
creased knowledge of the pathological 
physiology in the prostatic gland. 

The low mortality of 4 to 5 per cent in 
the leading clinics of today could never 
have been achieved without much research 
and painstaking care in an effort to antici- 
pate and to prevent the postoperative 
complications. While the complications 
still occur, we know better today when to 
anticipate them and, if unavoidable, how 
to minimize their severity. Failure to 
combat the first signs of impending post- 
operative difficulty will frequently result in 
a grave irreparable morbidity or even 
mortality. 

In this paper I intend to discuss the 
postoperative complications in properly 
selected and prepared patients. 


COMPLICATIONS DUE TO ANESTHESIA 


We prefer nitrous oxide oxygen as the 
safest anesthetic for an aged man. Ad- 
ministered competently with a short excita- 
tion stage, the patient leaves the operating 
room without any shock and a warm skin, 
without interfering with his cardiovascular 
system. If spinal anesthesia is given we 
always ask ourselves the question, “Will 
the cardiovascular system of this patient 
be able to withstand a sudden drop in blood 
pressure? Is it safe for this particular 
cardiovascular mechanism to administer 
ephedrine or adrenalin to raise a fallen 


blood pressure?” We believe that any 
anesthetic which tends to disturb the 
compensated balance of the vascular sys- 
tem may be injurious and the cause of 
much postoperative morbidity. 

The preoperative administration of seda- 
tives is not desirable and in many instances 
injurious. We are advised against the use of 
preoperative morphine and atropine by 
our bronchoscopist who feels that morphine, 
causing shallow respiration, and atropine, 
causing the stoppage of bronchial secretions 
with the subsequent thickening of the 
already present mucus, may be the cause 
of postoperative atelectasis. Atelectases 
are more frequent than is generally believed. 
An alert internist will often point out its 
presence in a mild degree without any 
subjective or clinical signs. 


COMPLICATIONS DUE TO INFECTION 


The sources of infection are numerous. 
It starts in the operating room. The pa- 
tient should be placed on the table with 
both legs elevated and resting and a special 
sheet covering each leg to allow the surgeon 
or outside assistant enough sterile space 
between the legs for further procedures 
during the operation. The outside assistant 
should wear gloves and gown. Many 
surgeons still fill the bladder with water to 
facilitate suprapubic exposure. We have not 
done it for the past few years as we believe 
that the preoperative filling of the bladder, 
irrespective of the nature of the fluid used, 
is not without danger in an anesthetized 
person. The sudden uncontrolled increase 
in the intracystic pressure in an infected 


* From the Departments of Urology, Mt. Sinai Hospital and the University of Pennsylvania Hospital, Philadelphia, 
Pa. Read before the Philadelphia Urological Society, November 23, 1936. 
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bladder may precipitate and disseminate of operation. A complete or incomplete 
ascending infection. Many renal infections 
observed to develop four or five days later 


false passage may easily be overlooked or 
pass unnoticed with subsequent perivesical 


Fic. 1. Method of introduction of the Hagner bag. 


have their origin in the overdistention of 
the bladder on the operating table. If care 
is taken the identification of the bladder 
by the suprapubic route presents very little 
difficulty. The second source of infection is 
the insertion of the finger into the rectum to 
facilitate the enucleation of the prostate. 
It should not be practiced routinely. If 
one must use this method the utmost care 
and caution in maintaining sterility should 
be observed. The entire forearm should be 
covered with a sterile sheet and pinned 
with a towel clip before undertaking it. 
The removal of this sheet and the changing 
of the glove should be done meticulously 
by a specially trained nurse. 

The third source of infection lies in the 
method of introducing or removing the 
hemostatic bag. The passage of a curved 
metal catheter through an infected urethra 
not only traumatizes the prostatic bed but 
also carries the infection from the outside 
directly into the raw and vulnerable field 


suppuration. This type of diffuse perivesical 
suppuration is extremely difficult to diag- 
nose, acting as a closed phlegmon in the 
depth of the pelvis and only found at 
autopsy. This method of bag introduction 
must be discarded. Our method of choice is 
as follows: (Fig. 1) After opening the blad- 
der the intravesically projecting part of the 
catheter is grasped with a forceps; a long 
piece of catgut is sewn to the catheter 
tip and tied; the outside assistant then 
pulls the catheter with the catgut string 
sewn to it out through the urethra, leaving 
sufficient catgut on the operating field. 
One then proceeds with the enucleation, 
completely disregarding the catgut, since 
the operator does not feel the string with 
the fingers unless it is drawn taut. After 
completion of the enucleation a hemostatic 
bag is tied to the catgut string and pulled 
down by the outside assistant. 

The removal of the bag, usually done 
forty-eight hours later, also demands sterile 
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precautions. The bag is pulled out through 
the wound to its neck and cut off. The 
urethral portion of the bag is then utilized 
to irrigate the bladder and wash out any 
accumulated clots or débris and is 
removed only after the entire dressing is 
completed. 

The fourth instance of introducing infec- 
tion is during the daily dressings. We insist 
on individual dressing trays and gauze 
drums, thus avoiding contamination. 


COMPLICATIONS DUE TO OPERATIVE 
TECHNIQUE 


In enucleating the gland one must be 
radical one way and conservative the 
other. One must be radical to remove all 
the obstructing tissue including the occa- 
sionally missed hypertrophied tissue within 
the commissure, otherwise one experiences 
delayed closure or actually has to resort to 
transurethral resection of the leftovers in 
the commissure. On the other hand, one 
must be conservative and cautious in shell- 
ing only within the line of cleavage, thus 
avoiding breaking off the partially 
enucleated gland with the resulting diffi- 
culty for complete removal of the prostatic 
adenoma. Such care during enucleation will 
also prevent postoperative incontinence of 
varied degree not infrequently seen after 
suprapubic prostatectomy. 

In the closure of the bladder, we cover 
the first line of sutures with the opened 
pelvic fascia, taking a few extra bites 
through the bladder wall away from the 
suture line in order to invert or bury the 
first line of sutures. We believe it to be 
responsible for a great drop in perivesical 
infection on our service. For many years 
we have discontinued the drainage of the 
Retzius space and have not found it neces- 
sary to resort to it again. 

In doing the cystotomy for the first 
stage cases we invariably anchor the dome 
of the bladder to the uppermost edge of 
the wound in order to insure sufficient 
extraperitoneal space for any subsequent 
operation, thus preventing opening of the 
peritoneum at the second stage. 


Complications Immediately and during the 
First Twenty-four Hours Following Oper- 
ation. In the very aged and decrepit, we 
insist on bringing the patient up to the 
operating room in his bed. During his stay 
in the operating room his bed is heated with 
hot water bottles and upon completion of 
the operation he is placed in a warm bed, 
avoiding unnecessary moving and any 
chilling of a sweat covered body. 

We believe that a certain degree of shock 
is always present after prostatectomy and 
therefore upon return to his room the 
patient receives 1000 c.c. of 5 per cent 
glucose by hypodermoclysis and is stimu- 
lated every three hours with digitalis and 
caffeine. To alleviate the painful spasms 
from the hemostatic bag, small doses of 
morphia are administered. However, one is 
rarely able to control these spasms and it 
would be safer not to administer morphia 
at all. No p.r.n. order of morphia should 
ever be given immediately following 
prostatectomy. 

If shock occurs it should be combated 
instantly by the regular means at our com- 
mand, as intravenous infusion, large doses 
of digitalis and caffeine. Small doses of 
adrenalin (3 minims) at one-half hour 
intervals until proper restoration of circula- 
tion has been very useful in our hands. If 
the shock is prolonged blood transfusion is 
life-saving and resort to it should be 
without delay. Following the restoration of 
circulation one should continue treating 
the shock by continuous venoclysis for the 
next twenty-four hours as one encounters 
cases with a secondary circulatory collapse 
after an apparent improvement. 

The next complication to consider is 
hemorrhage. One rarely sees nowadays any 
really serious bleeding due to the routine use 
of the hemostatic bag. We leave the bag in 
situ until the next morning believing it 
safer to have it in place during the night. 
However, hemorrhage may occur on the 
best managed service due to faulty place- 
ment of the bag, improper fastening on the 
outside, leakage of the water through a 
pin-point hole or tearing of the rubber tube 
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from too much tension. We once saw a 
patient who, after removing the Freyer 
tube and Hagner bag two hours after 
operation, got out of bed and started to the 
bathroom. Nothing untoward ever hap- 
pened to him. Occasionally a patient over- 
come with pain will pull on the cage and 
release the pressure. A very devoted nurse 
or interne, unfamiliar with the mechanism 
of the hemostatic bag and believing the 
urethral tube in reality to be a catheter, 
will remove the hemostat to allow the 
urine to flow out without realizing the 
futility of such an attempt. If such an 
accident occurs it should properly be 
reported to the surgeon in charge as it is an 
emergency of grave importance. If the bag 
is Intact it can easily be refilled with water 
and the hemorrhage controlled. One should 
always remove the dressings and remove all 
clots including the ones in the Freyer tube. 
When the bag is leaking, it is pulled out to 
its neck suprapubically and a new one tied 
to the cut end of the urethral portion of the 
old one and pulled into position. A bag 
torn off will have to be replaced by the 
gentle passage of a curved metal catheter 
through the urethra. 

However, there is another type of hemor- 
rhage which is not as spectacular and may 
go unnoticed for a long time, namely, the 
slow ooze. Such oozing is usually urethral 
and will not be noted unless the patient is 
uncovered and the bed examined. It is 
therefore very important to instruct the 
nurse to investigate the bed for bleeding 
every hour during the first night. 

A slow hemorrhage of such character is 
usually controlled by filling the hemostatic 
bag with more water and bandaging the 
penis. 

During the first twenty-four hours one 
also encounters instances of cardiac failure 
and attacks of angina pectoris. The 
prompt aid of the internist is often life- 
saving. Many of these cardiac attacks are 
brought on by the severe painful spasms 
caused by the hemostatic bag. Heavy seda- 
tion is strongly indicated and should be 
started immediately after operation. It also 
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seems wise in such instances to empty the 
bag to give the patient temporary relief, 
later gradually refilling it. Whenever we 
had to resort to this measure we were sur- 
prised to find very little or no bleeding. 
One encounters atelectasis in the first 
twenty-four hours but usually it does not 
make itself subjectively felt until thirty-six 
to forty-eight hours after operation. Most 
of the patients with atelectasis are easily 
controlled by frequent change of position 
and the administration of a mixture of 
carbon dioxide and oxygen. A tight ab- 
dominal binder will greatly aid in reducing 
the apprehension to breathe deeply and to 
cough. It is imperative to establish the 
correct diagnosis of the lung involvement 
early, since the therapy is often diametri- 
cally opposite. In atelectasis one moves the 
patient into various positions, even sitting 
him up in a chair, while in true pneumonia 
such treatment would be contraindicated. 
Frequent films of the chest are taken to 
note improvement or aggravation of the 
condition. In some cases with very marked 
retraction of the heart and dyspnea 
bronchoscopic aspiration Is indicated. 
Complications within First Few Days 
after Operation. Gastric distention is fre- 
quent and is mainly due to ingestion of 
large quantities of cold water. Such a 
distention may be the initiating cause of 
cardiac failure and should therefore be 
considered a surgical emergency in an old 
man and immediately combated. Imme- 
diate institution of Wagensteen drainage 
will remove the distention, keeping it up for 
at least twelve hours. Gastric distention, 
even of a minor degree, may also be the 
cause of hiccough. We believe that hic- 
cough is more frequently caused by gastric 
dysfunction than by toxemia. The Wagen- 
steen technique instituted as soon as hic- 
cough occurs will stop it in most instances. 
In very neurotic patients a single or 
repeated cocainization of the spheno- 
palatinal ganglion is very effective in 
stopping the hiccough. The distention of 
the bowel does not occur until thirty-six to 
forty-eight hours later and is prevented by 


ee 


the early administration of castor oil on the 
night of the second day. The evacuation is 
greatly aided by prostigmine, pituitrin or a 
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followed up with alkalis by mouth, before 


it assumes serious proportions. 
If the temperature persists a careful 
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small glycerine enema given through a 
small soft rectal tube. One should not use 
stiff nozzles, insert rectal tubes or give a 
high enema as it occasionally may cause 
perforation of the rectum and bladder or 
stir up serious vesical bleeding. 

The postoperative hyperpyrexia lasts 
only two or three days. However, if it 
persists one should look for the cause. 
Occasionally one sees an aged patient whose 
temperature is normal but on taking it 
rectally it is found to be elevated (Fig. 2). 

The blood urea nitrogen during the first 
three days usually shows higher values. 
This is to be expected and should not be 
interpreted as impending uremia with the 
resulting heroic hypodermic administration 
of large amounts of water. Such unwar- 
ranted water intake may be very injurious 
especially when the cardiovascular system 
is damaged. It is also of great importance 
to determine the CO, value daily for the 
first four days postoperatively, thus de- 
tecting an acidosis early and enabling one 
to combat it by the intravenous adminis- 
tration of Fisher or Hartman solutions 


Fic. 2. Fever chart, illustrating the post-operative fever, the fever due to complications and the closing fever. 


investigation of the wound must be under- 
taken. Stitch abscesses or breaking down 
of the wound should receive prompt atten- 
tion. Perivesical infection is the most 
frequent complication, causing partial or 
complete breaking down of the wound. 
The best treatment is the removal of the 
stitches and wound toilet several times a 
day using only mild antiseptics preferably 
peroxide, followed by balsam of Peru pack- 
ing. Irrigation of the bladder per urethra 
is very valuable to prevent stagnation in 
the base of the bladder. 

Another complication worthy of con- 
sideration is the phosphatic incrustation of 
the wound seen on the third or fourth day. 
We found the use of 0.5 per cent phosphoric 
acid irrigation as advised by Randall to be 
a specific and notice the reappearance of 
the red granulations within twenty-four to 
forty-eight hours. 

In some cases painful hemorrhagic urina- 
tion with chills and fever is initiated on the 
third or fourth day. This should be imme- 
diately combated by a suprapubic drain. 
Occasionally a fistula becomes covered by 
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the rapidly growing skin and stops the 
urinary flow. Reopening with a probe and Neither of these types of drainage is 
drainage with rubber dam placed all the 
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absorptive dressings like the oil-silk pack. 


perfect. The drainage by tube is the easiest 


way into the bladder is indicated to prevent 
bacteremia due to a premature increase in 
the intracystic pressure. Any insertion of 
drainage into the fistula should always be 
done cautiously and never be forced. Cases 
have been reported in the literature where 
a suprapubic tube was thus forced into the 
peritoneal cavity. 

Complications Arising during the Drain- 
age Period. During this period few if any 
complications are encountered. The patient 
is draining freely through the fistula and is 
cared for either by a suprapubic tube or by 


Fic. 3. Oil-silk pack dressing. 


for the nursing staff but is, we believe, the 
cause of delayed union as compared with 
the free drainage into the oil-silk pack. 
(Fig. 3.) The latter dressing is very satis- 
factory if changed every two hours and 
twice at night; it gives the patient freedom 
of motion, removes the irritating tube and 
hastens the healing process. 

We irrigate our cases daily beginning on 
the fifth day. The irrigation is done per 
urethra through a nozzle or through a 
urethral catheter gently passed until the 
cut-off muscle has been opened. We use 
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warm saline or mild antiseptics, washing 
until clear. In some instances the irrigation 
does more harm than good by initiating 
vesical spasms with hematuria leading to 
premature voiding with great pain and 
frequently with resulting hyperpyrexia and 
occasionally chills. Irrigation should then 
be discontinued and gentle washing of the 
bladder done by passing a small rubber 
catheter through the fistula. 

During this period the patient is just as 
vulnerable to complications as any other 
surgical patient. It should be our endeavor 
to prevent them by anticipating them. 
Phlebitis is not uncommon, hypostatic 
pneumonia and flaring up of an old bronch- 
lectasis are seen and in many instances 
can be prevented by sitting the patient up 
early and ordering breathing exercises 
hourly. We have seen cerebral hemorrhage, 
embolus, cachexia due to bilateral surgical 
empyema following atelectasis, massive 
necrosis of the inner side of both thighs 
following a faulty hypoclysis, heart failure, 
attacks of angina pectoris with sudden 
death, hemolytic icterus following trans- 
fusion, etc. All these complications are not 
specifically urological and should be cared 
for as in any other surgical case. 

One must not omit the purely urologi- 
cal complication, namely, epididymitis. It 
does occur in about 30 per cent of the cases 
and is often the start of grave morbidity 
with severe toxemia and uremia. Vasectomy 
prevents this complication and _ should 
therefore be practiced routinely. 

A complication not mentioned in the 
literature is ““stump-vasitis.” In some cases 
where vasectomy was performed as a pre- 
vention for epididymitis one notes about 
five to six days later a tender swelling at the 
site of the vasectomy. This tenderness may 
extend upward along the course of the vas 
and occasionally last seven to fourteen days 
with a low grade fever, toxemia and weak- 
ness. Reopening of the vasectomy wound 
may be indicated to establish drainage for 
the closed off vasoseminal tract. 

Occasionally one sees a case of post- 
operative psychosis. Such cases usually die 
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from physical and nervous exhaustion. 
However, many a decrepit old man has 
been kept alive and carried through to 
recovery by means of artificial feeding per 
nasal tube. Their obstinacy in refusing 
nourishment due to mental aberration, the 
strained protests sapping their strength 
and the loss of valuable time in waiting for 
improved mentality should be avoided by 
continuous nasal feedings via permanent 
tube with or without restraint of their 
hands. We saw a case of insomnia lasting 
four weeks which was completely cured on 
the day of his return home. 

Another group of patients suffers from a 
mild toxemia with a mild septic tempera- 
ture but very pronounced weakness with 
no evidence of an abscess. This state of 
affairs usually lasts eight to ten days and 
gradually subsides. We assume in many 
such cases the possibility of a low grade 
renal infection or more often ascribe it to a 
coexisting infection of prostatic bed, in- 
fected and closed off subtrigonal false 
passage or seminovesiculitis. Jn such cases 
we found the following procedure of value: 
Insertion of a small catheter into the blad- 
der through the fistula and instillation of a 
solution one-third strength of hexyl- 
resorcinol every half hour by means of a 
bedside irrigator. 

More serious are the cases with pyelone- 
phritis and uremia. Most of them are fatal. 
Uremia per se Is very rare; it usually is the 
accompanying mate of severe infection with 
abscess formation in the kidneys. The few 
cases that have recovered received con- 
tinuous venoclysis with glucose, forced 
feeding per nasal tube and frequent 
transfusions. In addition to this, in every 
one of these cases competent drainage must 
be established and search for a closed off 
abscess cavity should be systematically 
carried out. Deep pressure in either lower 
abdominal quadrant will occasionally point 
to the site of perivesical suppuration and 
if suspected should be opened at once with 
a hemostat through the suprapubic wound. 

Complications during the Closing Period. 
As the suprapubic fistula nears its complete 
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closure one again may expect complica- 
tions. Delayed closure is the most impor- 
tant annoyance. This is not a natural 
phenomenon of a slow healing process but 
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ally one may have a chill. This morbidity 
passes off in a few days and is usually 
relieved by reopening of the wound with a 
probe and insertion of a rubber dam. 


A 


Fic. 4. Illustrating the cause of incontinence immediately after bladder closure which disappears in time. 
Left: Bladder wall before prostatectomy. Right: Bladder wall after prostatectomy. Middle chart illus- 


trates the hypertonicity of the bladder wall. 


is caused by a very definite pathological 
entity. It is not the broken down wound 
which will delay closure as one sees fre- 
quently bladder closure and competent 
urination with a widely gaping wound. The 
reason for delayed closure lies in the amount 
of tissue left behind in the commissure. 
While many such cases will close following 
forceful dilatations of the urethra with 
sounds or a Kollman dilator, a number of 
them will call for transurethral resection. 
It is wiser not to send the patient from the 
hospital with an open bladder as he 
invariably will seek another surgeon. The 
maximal time for closure of the suprapubic 
fistula should not exceed three to four 
weeks. If not healed by this time cystoscopic 
investigation will reveal the cause of the 
delay. 

During this period one also encounters 
the phenomenon of “closing fever.” In 
some cases the patient develops a tempera- 
ture lasting two to three days and occasion- 


The next troublesome complication to 
consider is incontinence. If one carefally 
analyzes the behavior of the bladder during 
this period, one sees a great many cases 
with partial or complete incontinence. This 
form of incontinence is very often not due 
to any injury to the sphincters whatsoever, 
but is the result of altered physiology of 
the bladder mechanism. As the prostate 
increases in size and begins to obstruct 
the vesical outlet, the bladder wall mus- 
culature or the detrusor becomes thickened 
and trabeculated. One sees obstructed 
bladders with the bladder wall measuring 
several centimeters in thickness in a vain 
effort to overcome the stenosis. While 
the obstructing factor is removed at oper- 
ation the thick bladder wall remains with 
the resulting powerful contractions on 
evacuation. The initiation of the desire to 
void is easier, the responding reflex much 
quicker and the bladder contractions more 
powerful than in normal. A severe grade of 
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frequency and especially an intense urgency 
is established, thus simulating incontinence. 
Such incontinence will gradually disappear 
with the administration of sedatives. Very 
helpful is the wearing of a clamp in training 
the bladder to carry larger amounts of 
urine (Fig. 4). There is, however, a group 
of patients who remain incontinent per- 
manently and must undergo some form of 
operation for its relief. This group of 
patients cannot ascribe their disability to 
faulty surgical technique only. One sees 
many cases showing no sign of incontinence 
after a very traumatic prostatectomy. We 
feel that the main cause of incontinence in 
this group is due to chronic infection of the 
prostate and periprostatic tissues with 
destruction of their elasticity, resulting in 
postoperative flabbiness and relaxation of 
the prostatic urethra. Here surgery is the 
only hope for cure. 

Complications after Closing of Fistula. 
If the bladder neck is free from obstruc- 
tion a suprapubic fistula once closed will 
not reopen. It will invariably reopen if 
partial obstruction persists. Prompt trans- 
urethral resection of the residual tissue 
should be done, not only to close the fistula 
but also to prevent reaccumulation of 
residual urine with or without stone forma- 
tion. The urine after closure of the bladder 
will remain infected for a long period of 
time, in many instances pus is found for 


years without any subjective symptoms. 
This chronic mild grade of residual cystitis 
should only be treated when large quanti- 
ties of pus are present otherwise it should 
be left untreated as no treatment can 
eradicate it. 

In cases where soft phosphatic incrusta- 
tions persist, we resort to irrigations with 
mild phosphoric acid solution (0.5 per cent) 
per catheter with satisfactory results. 


COMMENT 


The appreciation of the seriousness of 
postoperative infection, of the weakness 
and vulnerability due to loss of blood and 
the immediate institution of therapy at 
the first signs of impending complications 
will greatly reduce the morbidity and 
prevent mortality. 

It would be good preventive medicine 
to establish the practice of follow-up 
examinations in every man who underwent 
suprapubic prostatectomy, not only to 
have him well but also to keep him well 
permanently. 

If autopsy could be done routinely in 
every case there would be less diagnoses of 
pneumonia and more of atelectasis, less of 
cardiac failures with cachexia and more 
of pelvic abscesses, less of uremia and more 
of renal abscesses, less of acute pyelitis and 
more of faulty bladder drainage, etc. 
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MINOR ENLARGEMENT OF PROSTATE 


Epwin W. Hirscnw, M.D. 


INOR enlargement of the prostate 
gland is a very common disorder 
encountered in middle aged and 

elderly men and presents a number of very 
important problems to the urologist. The 
first symptoms usually noticed are slight 
difficulty in starting the urinary stream, 
diminished voiding force, frequency of 
urination and the inability to terminate 
the voiding process in a rather abrupt 
manner. These symptoms may be caused 
by other conditions and do not necessarily 
bespeak for prostatic enlargement. We 
confirm the diagnosis of prostatic involve- 
ment by finding residual urine, rectal 
palpation of the gland and by cystoscopic 
examination. It is the aim of the urologist 
to relieve the patient’s distress associated 
with urination, by a procedure which 
entails the smallest amount of inconveni- 
ence and danger to the patient. 

Generally, the tendency has been to 
focus entire attention on the bladder neck, 
i1.e., the area around and adjacent to the 
internal urethral orifice. Cystoscopic ex- 
amination of these cases usually reveals 
an elevation of the lower lip of the bladder 
outlet which is the end result of prolifera- 
tion of underlying prostatic gland tissue. 
This extension of the prostatic tissue into 
the bladder is regarded as a dam which 
by mechanical obstruction prevents the 
bladder from completely emptying its 
content. By removing the obstructing 
element, many urologists believe that the 
cause of urinary difficulty can be cor- 
rected. All too often however, removal of 
this tissue has not led to permanent cor- 
rection of the urinary disorder. Let us 
therefore further study the underlying 
cause of minor urinary retention. 

In evaluating the role which the prostate 
gland plays in the urinary process, we 
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must not overlook the fact that the pros- 
tate is a muscular as well as a glandular 
organ. In several respects the prostate has 
functions which are similar to those of the 
urinary bladder. The prostatic urethra 
acts as a reservoir for the sexual secretions 
and expels them rapidly at the moments 
of ejaculation. During urination, the pros- 
tate works in unison with the bladder. 
The prostatic urethra dilates while the 
bladder contracts, and forcibly contracts 
after the urinary contents have been 
expelled. To this extent the evacuatory 
properties of the prostate resemble those 
of the urinary bladder. 

Thus, it is to be seen that urinary diffi- 
culty and retention may result when any 
pathological process exists which interferes 
with the normal relaxation and contraction 
of the prostate. Minor enlargement of the 
prostate may be due to the abnormal 
retention of prostatic secretions. When 
this process has existed for a long period 
of time, the bladder muscle is caused to 
hypertrophy so that it can force the urine 
through a channel which will only partially 
open during urination. Prolonged retention 
also induces an irritation and ultimately 
an hypertrophy of the smooth and volun- 
tary muscle at the outlet of the prostate, 
i.e., the cut-off muscle and the muscle 
adjacent to it. Such changes induce hyper- 
trophy of the bladder muscle and it takes 
added strength for the bladder to force 
out the urinary content when the cut-off 
muscle is hypertrophied. Obviously then, 
some cases of urinary retention may be 
partially due to hypertrophy of the prosta- 
tic sphincter. 

Another cause of urinary retention is 
the direct effect which the enlarged and 
swollen prostate exerts on the contractile 
power of the bladder muscle. I was led te 
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the adoption of this view as a result of my 
anatomic and histologic study of the blad- 
der neck. Sections made of the entire 
bladder neck, show that the muscle of the 
bladder and prostate interlace and that 
inflammation of the prostate gland may 
extend into the muscular wall of the 
bladder. In such cases, the detrusors of the 
bladder will not be able to contract with 
their normal capacity and the prostate 
will not dilate as it normally should be- 
cause of the inflammatory process within 
the muscular wall of the bladder. Thus it 
is to be seen that even though there exists 
a minor elevation or projection of the 
margin of the lower lip of the bladder neck 
into the lumen of the bladder, the funda- 
mental difficulty may be due to the under- 
lying prostatic tissue and that by removal 
of the apparently abnormal projection, 
we will not cure the condition which is 
interfering with the normal evacuation of 
the bladder. 

Enlargement of the prostate gland in 
men past the age of 40 years begins in an 
insidious manner. Primarily, the process 
starts by a blockage of the ducts draining 
the minute prostatic glands. What is the 
cause of the secretion being retained within 
these tiny lobules? is the question which 
naturally presents itself. It may be due to 
infection of the normal prostatic secretion 
which changes the thin prostatic secretion 
into a thick inspissated substance which 
cannot flow easily out of the acini. Weak- 
ness of the muscles which surround the 
acini caused by inflammation and abnormal 
stretching may also be a factor. It is logical 
to assume that if the enveloping muscle 
of the prostatic lobules cannot contract 
forcibly, that the prostatic secretion will 
remain within the acini. Since the prostatic 
glands will continue to secrete, the lobules 
must enlarge to accommodate the in- 
creased secretion. 

Some years ago, it was then believed 
that the obstruction to the outflow of 
prostatic secretion was not an important 
factor because in sections made of the 
prostatic urethra of men who died from 
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prostatic disorder, it was seen that com- 
plete blockage of these ducts did not exist. 
However, considerable narrowing of these 


Fic. 1. Photomicrograph of the prostate abel of a 
dog showing cystic dilatation of acini caused by duct 
blockage. The microscopic appearance of the 
human prostate with duct blockage is strikingly 
similar. Cystic dilatation is one stage in the develop- 
ment of prostatic enlargement. 


passages was seen. Faulty conclusions 
were drawn from these observations. Those 
who were eager to prove that mechanical 
blockage of prostatic secretion bore no 
relationship to prostatic enlargement, con- 
tended that the large prostatic ducts 
should be the structures first involved and 
therefore ought to be tightly closed by 
sclerotic changes. Subsequent research has 
shown that those workers who tried to 
discard the mechanical factor in prostatic 
hypertrophy entirely neglected focusing 
their attention on the site where the process 
began, i.e., in the tiny prostatic acini. 
Instead of looking within the prostate for 
the site of the initial process, those who 
wanted to disprove the mechanical block- 
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age theory, put all their attention on the 
prostatic ducts within the prostatic urethra. 

Prostatic hyperplasia originates in one 
or several acini at any site in the gland. 
As the process continues, an entire prosta- 
tic lobule becomes plugged. All the accom- 
panying processes such as _ hyperplasia 
of the glandular elements, hypertrophy of 
the prostatic muscle, the formation of 
prostatic nodules, the enlargement of the 
gland, develop as a result of the stimulus 
induced by infected stagnant prostatic 
acini. 

I have stated that the underlying cause 
of the hyperplasia is an irritative factor 
plus stagnation of the prostatic secretion. 
The irritative factor is the toxic substance 
developed by bacterial growth within these 
acini. Many workers have admitted that 
signs of inflammation are present in most 
cases of enlargement but reasoned that 
such changes were accidental and resulted 
from infection produced by instrumenta- 
tion, or were secondary to catheterization 
which brought about infection of the pros- 
tate. Though this conclusion seems rational, 
it is not supported by fact as any number 
of prostate glands show inflammatory 
changes though they have never been 
instrumented. In studying these glands, 
we see tissue changes which have existed 
for some time and are not the result of a 
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recent infection. Besides, accidental infec- 
tion would not be confined, as prostatic 
pathology is in many cases, to a single area 
at a considerable distance from the urethra. 
The wide variety of pathological changes 
seen in prostatic enlargement, such as 
hypertrophy of the median lobe, hyper- 
trophy of the lateral lobes, collar neck 
fibrosis, sclerosis of the prostate, com- 
missural hypertrophy, are all based on 
the irritative factor induced by stagnant 
prostatic lobules. Hence correction of the 
disturbed function of the bladder cannot 
ensue unless the drainage from the prostate 
is facilitated. If this cannot be accom- 
plished by non-operative measures then we 
are justified in using surgical measures. 


SUMMARY 


Minor enlargements of the prostate are 
the result of congestion, superimposed on 
the stagnation of prostatic secretion. The 
process is not confined to that portion of 
the prostate which projects into the blad- 
der but concerns the prostatic glandular 
tissue, the smooth and striated muscle 
of the prostate and secondary connective 
tissue growth. If drainage of the prostatic 
ducts is promoted when the urinary reten- 
tion is minimal, one can prevent the 
progression of prostatic hyperplasia. 
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ROENTGEN DIAGNOSIS OF DIAPHRAGMATIC HERNIA 


ArTHuR §. UNGER, M.D. 


Director of Department of Radiology, 


Sydenham and Gouverneur 
Hospitals, New York 


AND M. H. Poppet, m.p. 


Associate Roentgenologist, Gouverneur 
Hospital; Adjunct Roentgenologist, 
Sydenham Hospital; Assistant in 
Roentgenology, College of Medicine, 
New York University 


NEW YORK CITY 


INTRODUCTION 


E are presenting this subject be- 

cause of the need for a detailed 

roentgenographic outline of differ- 
ential diagnostic aids which may be of 
assistance in the early clinical diagnosis of 
the many cases of diaphragmatic hernia 
that we believe escape recognition in the 
ordinary routine Roentgen examination. 


CLASSIFICATION 


Diaphragmatic hernias may be divided 
into two types: congenital and acquired. 
Generally speaking, a diaphragmatic hernia 
is to be regarded as congenital until proved 
to be acquired. 

The congenital type may be sub-divided 
into: 

1. The form which is due to the com- 
plete absence of one half of the diaphragm. 
(Fig. 1.) 

2. The form which is due to a partial 
defect in the musculature of one leaf of the 
diaphragm. (Fig. 2.) 

3. The form which is due to a congenital 
enlargement of one or more of the dia- 
phragmatic hiati. 

_ The acquired type may be sub-divided 
into: 

1. The form which is produced by a 
relaxation of the various hiatuses of the 
diaphragm. This type is usually secondary 
to an increased intra-abdominal pressure. 

2. The form which is produced as a 
result of trauma. 

There are two conditions which are so 
closely related to diaphragmatic hernia, 
especially in the differential diagnosis, that 
we have deemed it important to add them 
as a corollary in the classification. They are: 


. Thoracic stomach associated with a 
roe esophagus. (Fig. 3.) This is not a true 
diaphragmatic hernia because the stomach 


Fic. 1. Complete absence of the left diaphragm with 
colon and stomach in the chest. 


has never been a part of the abdominal 
cavity, and has therefore never herniated. 
Because of the short esophagus, the 
stomach has developed in the thorax and 
must obviously remain there. 

2. Eventration of the diaphragm, with 
or without an associated megalo-colon. 


(Fig. 4.) 
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CLINICAL INVESTIGATION less, there are certain symptoms and signs 


We have carefully reviewed the symp-_ in the clinical picture which are suggestive 
toms and signs that all our cases presented of the diagnosis whenever they are present. 


Fic. 2. Partial defect in the left diaphragm with Fic. 3. Short curved esophagus associated with 


the cardiac end of the stomach in the chest. thoracic stomach. (Courtesy Dr. Heiman.) 


before Roentgen investigation was insti- We have found it suitable to make a com- 
tuted. From this study we have concluded posite listing of all the similar cases in our 


Fic. 5. Herniation of the cardiac end of the stomach 
into the left chest through a defect in the left 


Fic. 4. Eventration of the left diaphragm. . 
diaphragm. 


that there is no clinical syndrome charac- series and to present these suggestive 
teristic of diaphragmatic hernia. Neverthe- symptoms and signs in the following ab- 
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stract groups, in order to avoid a long 
discussion of the individual cases. 
1. Any unusual marked epigastric dis- 


. 


Fic. 6. A large gastric herniation in a woman of 60. 


comfort in a pregnant patient should 
stimulate search for an enlarged esophageal 
hiatus and for the herniating viscus. 

2. Any gurgling, splashing, rumbling or 
other noises in the chest of a patient, should 
be investigated along these lines, especially 
if they are exaggerated in the knee-chest 
position. 

3. Any delay in the onset of respiration 
in a new-born together with displacement 
of the heart, other respiratory difficulties 
and a persistent cyanosis might be due to a 
congenital hernia. 

4. Any secondary anemia, associated 
with atypical, equivocal or evanescent 
physical signs in the base of the left 
chest should be investigated with the 
possibility that they may be due to a 
diaphragmatic hernia or one of the related 
conditions. 


INVESTIGATION. PART I 


Roentgen Technique. Careful and thor- 
ough roentgenologic study will always 


ROENTGEN 


Fic. 7. Concentric shadows containing gas in the 
part of the left chest in a pregnant patient. Barium 
enema examination proved them to be colon, 


enable the examiner to demonstrate dia- 
phragmatic hernia or any of its related 
conditions, but on the other hand, it will 
invariably be overlooked unless it is 
actually searched for. 

The Roentgen technique should include 
the following: preliminary fluoroscopy of 
the chest during inspiration and expira- 
tion. This will visualize the extent of the 
lung compression and the function therein. 
If a herniation is present we may see gas 
and fluid levels. This observation is espe- 
cially important if the herniation is strangu- 
lated and no barium is able to enter the 
lumen of the involved portion. 

There should be also included a complete 
fluoroscopic and Roentgen examination of 
the esophagus, stomach and small intes- 
tines, employing manual manipulation of 
the abdomen with or without compression. 
If negative, a barium enema examination 
of the colon must be made. It is some- 
times necessary to have the patient cough 
or strain in order to demonstrate the 
lesion. 
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Careful posturing in the supine, Trendel- 
enburg, lateral recumbent and lateral up- 
right positions is very essential and should 


Fic. 8a. Defect in the left diaphragm through 
which the colon is herniating. 


not be neglected in the routine study, as it 
is only in these positions that many of the 
herniations are demonstrated roentgeno- 
graphically. The lateral views will show the 
antero-posterior distribution of both halves 
of the diaphragm, simplyfying the differ- 
entiation between hernia and eventration. 
This view is also valuable in demonstrating 
the absence of one leaf of the diaphragm. 
It must be borne in mind that the greater 
the degree of eventration the greater will 
the muscle of the diaphragm be thinned 
out, and consequently the more difficult to 
visualize. If a hernia is suspected and all 
the hollow abdominal organs are in their 
normal positions, it might be well to con- 
sider a solid viscus, such as the liver, spleen 
or kidney, to be the offender. If a flat 
abdominal film does not visualize these 
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organs in their respective normal positions, 
it will be necessary to supplement the 
usual examination with either an intra- 


Fic. 8p. Same case as 8a. Appendix in the left 
chest. 


venous injection of a small amount of 
thorotrast for the visualization of the liver 
and spleen, or with a retrograde pyelo- 
graphic study using one of the urographic 
contrast media in a greater concentration 
than is ordinarily used, for the purpose of 
demonstrating whether the position of the 
kidney is normal or ectopic. 


ROENTGEN INVESTIGATION. PART II 


Roentgen observations necessary for 
diagnosis. 

The Roentgen examination must demon- 
strate the following if an early and 
accurate diagnosis is to be established: 

Type and Site of Herniation. It may not 
always be possible to demonstrate the type 
or the site of the herniation. Wheneve: 
possible the observation should be included 
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in the report as it aids the surgeon in mak- 
ing his decision for the operative approach. 
Contents of the Herniation. 


Fic. 9. Demonstration of gastric rugae above the left 
diaphragm. 


the abdominal organs except the rectum, 
urinary bladder and uterus have been 
found in the herniation. 

Reducibility of the Herniation. It must 
be determined whether the herniation is 
fixed or whether it can be reduced. It may 
be possible to fill the herniation with 
barium if there is a strangulation at the 
neck of the herniation. Nevertheless, the 
diagnosis may be suggested by the con- 
centric ectopic shadows containing gas and 
fluid levels situated above the diaphragm. 

Length of the Esophagus. This observa- 
tion is very important, as it explains why 
the stomach is in the thorax when the 
esophagus is short. This also enables the 
surgeon to avoid interference in the short 
esophagus type of case. 

Size of the Esophageal Hiatus. It must 
be demonstrated whether the hiatus is 
normal or whether it is congenitally or 
otherwise enlarged. If the enlargement is 
acquired, it should be shown whether it is 
due toa pregnancy or to some other intra- 
abdominal increase in pressure. It is also 
important to know what passes the hiatus 
because in the short esophagus type of 


Almost all 


case associated with thoracic stomach, 
the stomach or duodenum may use this 
means of entering the abdomen. 


d 


Fic. 10. Herniation of the cardiac end of the stomach 
with a secondary proved malignancy in the her- 
niated portion. There is a filling defect with dis- 
tortion of the rugae. (Courtesy Dr. Stone.) 


Diaphragms. We must study the struc- 
ture, relative positions, shape, contour 
and movements of the diaphragms in 
order to determine their presence or 
absence, or the possibility of an eventra- 
tion or other defect. 

Costo-phrenic Spaces. We must deter- 
mine the size, shape and illumination of 
these spaces, in order to rule out the 
presence therein of any displaced viscera. 

Associated Pathology. It is necessary te 
demonstrate any associated pathology in 
addition to the presence of a diaphragmatic 
hernia or a related condition. The follow- 
ing conditions may be found associated: 

1. Esophageal ulceration. The esoph- 
ageal rugae are examined after the method 
of Berg as practised by Holmes and Schat- 
ski in this country. If the result is not 
satisfactory such as in the cases where 
there are shallow erosions instead of 


ulcerations, the examiner should seek the 
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Fic. 11a. Herniation through an enlarged Fic. 118. Same case as 11A. Duodenal ulcer seen 
esophageal hiatus. in relief. 


Fic. 12A. Large carcinoma in the sigmoid with Fic. 128. Same case as 124. Small bowel obstruc- 
large bowel obstruction. tion secondary to the sigmoid carcinoma. 
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aid of esophagoscopy. Manges and Clerf 
were able to observe eight cases in such a 


Fic. 12c. Same case as 12A. Herniation of the cardiac 
end into the left chest as a result of the increased 
intra-abdominal pressure. 


2. Gastric malignancy. We have en- 
countered a case where the cardiac portion 
of the stomach which was herniated into 
the left chest, presented a large filling 
defect with distortion of the rugae, both 
characteristic of malignancy. Both condi- 
tions are visualized on the illustration. 
Later the findings were confirmed by 
operation. We believe that the association 
was merely a coincidence and not related 
to each other etiologically. 

3. Duodenal ulcer. In this instance 
the ulcer was responsible for the symptoms 
and was consequently deserving of the 
treatment rather than the herniation 
which was the accidental finding. 

4. Large bowel malignancy. We have 
encountered a case where the cardiac 
portion of the stomach was herniated into 
the left chest, through a defect in the 
left diaphragm as a result of a tremendous 
increase in the intra-abdominal pressure. 
This increased pressure was produced by a 
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sigmoid malignancy which had perforated 
into a loop of ileum and as a result there 
had been produced both small and large 


Fic. 13. Encysted pleural fluid resembling stomach in 
the chest. 


bowel obstruction. In the roentgen routine of 
the gastro-intestinal examination the gastric 
herniation was found before the associated 
pathology in the small and large intestine. 

5. Inflammation, as for example in the 
appendix. It is very important to know 
the position of the appendix on account 
of the possibility of the occurrence of an 
acute appendicitis. In one of our cases, 
the appendix was visualized in the left 
chest. This information will aid in accurate 
diagnosis and provide the surgeon with 
sufficient data to enable him to make a 
proper incision. 

6. Secondary lung changes. The lung 
will be compressed and atelectatic in 
proportion to the size of the herniation. 
It is very important to know the extent 
of the lung damage, and to avoid any 
erroneous interpretation of this change. 


INVESTIGATION. PART III 
The fol- 


ROENTGEN 
Special Roentgen Features. 


lowing Roentgen signs are especially sug- 
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gestive of the diagnosis and when present and have demonstrated that the Roentgen 
examination offers the only conclusive 


should stimulate further study. 
1. The persistent absence of the stomach pre-operative proof of its existence. 


gas bubble (magenblase) is very suggestive 
of the presence of a diaphragmatic hernia, 
especially so if cardiospasm has been ruled 
out. 

2. The presence of inspiratory elevation 
of one side of the diaphragm (paradoxical 
movement) is suggestive of an eventration 
of the diaphragm, especially so if there is 
also present a megalocolon. 

3. The Roentgen visualization of any 
concentric shadows resembling stomach or 
intestine with or without gas or fluid levels, 
situated above the diaphragm, is suspicious 
of the diagnosis, especially so if. the heart is 
displaced toward the opposite side. 

4. Any apparent benign stenosis in the 
lower part of the esophagus should be 
investigated with the possibility of its 
being the esophago-gastric junction in a 
case of a congenitally short esophagus. 


CONCLUSIONS 


We have stressed the importance of the 
early recognition of diaphragmatic hernia, 


F 1G. 14. A loop of colon between the right diaphragm and the upper 
border of the liver, resembling a diaphragmatic hernia clinically. 
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It is hoped that the discussion herein 
presented will in the future enable the 
clinician and the roentgenologist to detect 
diaphragmatic hernia and its related condi- 
tions more readily than in the past, thereby 
providing a causal relationship to a group 
of variable symptoms and signs which 
have heretofore gone unexplained for long 
periods of time. 

Accordingly, we would like to stress 
that there must be close cooperation 
between the clinician and the roentgenolo- 
gist if accurate and early diagnoses are to 
be made. 
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A METHOD FOR REDUCING THE POST-OPERATIVE 
MORBIDITY OF CHOLECYSTECTOMY 


Tuomas B. Jr., M.D. 
Visiting Surgeon Methodist, St. Vincent, and Hamilton County Hospitals; Consulting Staff Indianapolis City 


UCH has been written about the 
operative mortality of cholecys- 
tectomy. This problem has been 

attacked from many angles by many men.! 
Intimately associated with mortality fol- 
lowing gall-bladder surgery is morbidity, 
and we believe that this is an under- 
emphasized feature of this surgery. Post- 
operative morbidity becomes the measure 
of the success of the surgeon in his dealing 
with the patient’s diseased gall-bladder. It 
may develop as a result of operative tech- 
nique and in so far as this is true may afford 
interest to the surgeon; or it may exist as a 
result of an incompletely treated pathologic 
process; this last pertaining to carcinoma or 
overlooked stones. 

Any study of post-operative results may 
begin therefore with a study of operative 
technique. Surgery texts show that the 
incisions of Bevan,? Robson,* Kocher,° 
and others may be taken to represent 
established standards. More recently De- 
vine, Mortimer,® Mentzer,® Foster,’ and 
others’ have described ways and means of 
meeting the many problems that confront 
the surgeon during cholecystectomy, and 
suggest certain modifications of standard 
operations that are aimed at definite 
improvements in the degree of success 
achieved. To avoid too intensive study of 
modifications of related operative methods 
and the confusion resulting therefrom, we 
may understand that there are but three 
incisions for the approach to the gall-blad- 
der, with many modifications of two of them. 

First, there is the vertical incision 
through the abdominal wall, modified by 
and given the name of a number of men. 
Second, there is the subcostal incision, also 


modified and named as frequently. Third, 
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there is the McBurney type incision which 
we have used to great advantage in cases of 
large hydrops, but which we believe to be 
impractical for routine use in other types of 
gall-bladder disease. 

Since most operations are so closely re- 
lated to others as to be mere modifications, 
the question arises quite properly—why 
bother with another? Critical analysis 
shows that the first incisions, namely, the 
vertical and subcostal, may sever any or all 
of the seventh, eighth, ninth, or tenth 
intercostal nerves which supply trophic 
innervation to the upper rectus of the same 
side. The fibers of the rectus sheath run 
transversely and at right angles to the path 
of a vertical incision. In early post-oper- 
ative convalescence the normal elasticity 
of these fibers, plus the pull exerted by 
the oblique muscles and transversalis may 
cause separation along the deep suture line 
because of softening of catgut and lack of 
firm union which cannot be detected at the 
time, but which leaves an exposed raw 
surface where there should be smooth 
parietal peritoneum. The subcostal incision 
severs the muscle across its fibers and, 
when healing is ideal, leaves an intact 
abdominal wall by virtue of a fibrous union 
between the cut edges of the rectus, with a 
detectable gap between the severed ends of 
the muscle. If this incision is prolonged 
laterally, resulting hernia is common. Both 
vertical and subcostal incisions give open 
access to the area of the gall-bladder. This 
degree of exposure may necessitate the use 
of intra-abdominal gauze packs to restrain 
the various portions of the intestines from 
entering the field of operation. Respiratory 
movement during the operation may cause 
such gauze to abraid the peritoneum and to 
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offer traumatic insult to the celiac plexus pose of eliminating such undesirable 
at the same time. These facts alone, plus attributes attending cholecystectomy, such 
their rather obvious implications and an operation must not sever or split the 


Fic. 1. Incision through anterior sheath of rectus, 
exposing muscle. 


sequelae, make it apparent why there are 
opportunities for the operative technique 
adopted by thesurgeon toassume the role of 
causative factor in the production of post- 
operative morbidity. Three consequences of 
this fact may be mentioned that serve to 
prove the point that another surgical 
procedure for cholecystectomy is justifiable. 
If the nerves are severed subsequent 
atrophy of the rectus muscle and its sheath 
leaves a serious defect in the abdominal 
wall. The abrasion of peritoneum means 
adhesion, fixation, and lasting symptoms 
therefrom. Trauma to the celiac plexus 
means deeper anesthesia during operation 
and increased shock. 

These, then, are some of the possibilities 
that may result from accepted surgical 
practice which make desirable, as well 
as justifiable, the development of an 
operation to eliminate any or all such 
possibilities attending cholecystectomy. 
Such an operation has been devised and 
used over a period of more than ten years, 
on all cases requiring cholecystectomy. In 
order to successfully accomplish its pur- 


Fic. 2. Muscle retracted toward mid-line, expos- 
ing posterior sheath of rectus ready for per- 
foration with small instrument. 


fibers of the rectus muscle; it must do no 
structural damage to the sheath of the 
muscle; it must preserve all nerves; it 
must eliminate the need for mechanical 
retractors and gauze packs, and it must 
protect the liver from mechanical or 
thermal trauma due to too wide exposure. 
The operation must allow the patient an 
immediate return to physical activity 
without chance of hernia, it must favorably 
affect operative mortality, and must suc- 
ceed in eliminating post-operative morbid- 
ity due to avoidable causes. Description 
follows. 

The skin incision may parallel the rib 
margin one or two inches below that 
margin. The subcutaneous fat is pushed 
back a short distance from the sheath of the 
rectus. The fibers of the sheath are split 
parallel to their long axis, which is almost 
parallel to the rib margin. The upper or 
middle tendinous inscription may lie close 
to or below the most favorable region for 
entrance into the abdomen. This attach- 
ment of the muscle to the anterior sheath 
may be separated with the scalpel without 
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sion. The posterior sheath and peritoneum, 
and sometimes the continuation of the 
transversalis muscle, are penetrated with a 


harm to the muscle or sheath. Then with 
the end of a Deaver retractor the muscle 


may be gently drawn toward the mid-line 


Fic. 3. Two diagnostic fingers of left hand filling 
opening through the posterior sheath. 


Fic. 5. Gall-bladder ready for dissection from 
liver surface. 


4 


without trauma to the muscle. This 
exposes to view the flat intercostal nerves 
lying loosely attached to the anterior 
surface of the posterior sheath of the rectus, 
on which they run almost to the mid-line 
before leaving it to enter the muscle. 
Lateral retraction of muscle may break 
nerves as with so-called paramedian inci- 


~- 


| Fic. 4. Gall-bladder being freed from adhesion to 


hepatic flexure of colon. 


Fic. 6. Beginning sharp dissection of gall-bladder 
from liver. 


sharp pointed hemostat between two 
nerves, this method preserving the nerves 
and the sheath by splitting its fibers rather 
than by cutting across them. Palpation 
with one or more fingers introduced through 
the opening so made, gives determination 
of the extent and degree of the pathologic 
process to be studied and treated. We feel 
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wound closed’ with 


choice except where there is carcinoma of a continuous chromic 2 suture, bring- 


the pancreas or an incarcerated stone in the 


Fic. 7. Finger dissection exposing cystic artery. 


Fic. 9. Gall-bladder entirely freed from liver, 
completely extra-abdominal. 


common duct with some serious damage to 
the duct. The common duct is inspected, 
palpated, and probed except where there is 
present an acute inflammation with edema. 
A drainage tube, spirally cut, is anchored 
to the stump of the cystic duct by plain 
2 catgut after completion of steps neces- 
sary to properly treat the condition 


ing the tube out at the lateral margin or 


Fic. 8. Ligature about cystic artery tied. 


Fic. 10. Probe entering cystic duct. 


angle. The layers are closed in obvious 
order, and it is observed that they fall 
together much as do the layers during 
closure of a McBurney incision. The ten- 
dinous inscription is reestablished by the 
inclusion of the rectus in the suture closing 
the anterior sheath. The skin may be closed 
as one prefers. It is assumed that any 
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measures needed to treat properly the 
pathologic process discovered after ex- 
posure and examination of the gall-bladder 


Fic. 11. Ligature around cystic duct transfixing 
drainage tube. 


and surrounding area, will be continued as 
meets the particular choice of the surgeon abdomen by the round ligament of the 
operating. Since this has no bearing on the 


Fic. 13. Suturing of posterior sheath completed. 


approach to the gall-bladder field, we may 


ignore this, other than to direct attention 
to the statistical study to follow. 

It has been found that there are features 
favorable to the use of this method. A 
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definitely lighter degree of anesthesia may ; 
be used throughout, particularly at the end ic 
of the operation and closure. The operative a 


Fic. 12. Tube in place, edges of posterior sheath 
ready for suturing. 


field is kept separate from the rest of the 


liver, the hepatic flexure of the colon, 


» 


Fic. 14. Suturing of anterior sheath including : 
restoration of tendonous inscription. 


the omentum, and the parietal peritoneum. 
Since there is no bulging forth of the intes- 
tine through the wound, the mesenteric 
peritoneum may not be soiled, and danger 
of peritonitis to that extent eliminated. 
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Progressive dissection of the gall-bladder 
from the liver and any adherent structures 
limits most of the work of the operation to 
the smallest area directly in the abdominal 
wound. We have observed very satisfactory 
mortality statistics as will be given. There 
has been freedom from complaints such as 
those due to post-operative pylorospasm 
arising from fixation of the pylorus. Symp- 
toms from immobilization of other viscera 
by adhesion have been absent. In the 
twelve years during which this method has 
been in constant and uninterrupted use 
there has been no hernia and no wound 
infection. This last accentuates the lack of 
motion that must exist between the edges 
of the sutured layers of the abdominal wall, 
following the use of this method of entering 
the abdomen, even though very early 
return to physical activity is believed to be 
a sound principle. 

Against widespread adoption of this 
method may be listed a few definite fea- 
tures. The operative field is restricted as 
compared with either the vertical or 
subcostal. The ability to perform blind 
dissection with the fingers freeing the gall- 
bladder from any adhering structures must 
be exercised. Likewise, diagnosis of the 
extent and degree of the pathologic process 
by palpation alone is necessary. To one 
trained in the use of mechanical retractors 
and gauze packs, with wide free exposure 
for visualization of the gall-bladder area, 
this method will seem cramped, inadequate 
and hampering to complete surgery. Ade- 
quate exposure of the common duct may 
not seem possible at first. But the answer to 
these problems can be made best by a 
study of the results we have produced 
through the use of this operation. Our 
latest series of 194 cases taken in order 
consecutively runs as follows; 


Cases 

Stones in the gall-bladder.................... 70 
Stones in the common duct................... 5 


There was no mortality. There has been no 
post-operative morbidity as measured by 
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defect of or adhesion to the abdominal wall, 
overlooked stones, or complaint. 


Cases 

Stones in the gall-bladder..................... 32 
Stones in gall-bladder and cystic duct.......... 55 
Stones in the common duct with jaundice....... 7 


Cholecystectomy was done in all these 
cases with results identical with those of 
the series of chronic cholecystitis with two 
exceptions. In two of these cases no probing 
of the common duct was made as is the 
choice plan where there is gangrene of the 
gall-bladder with marked swelling of 
the ducts. These two cases were reoperated 
later for pain caused by common duct 
stone and one recovered. The other case 
was operated elsewhere through another 
route. 

Ruptured gall-bladder.......... Q cases 


Cholecystectomies............ 6 recoveries without 
wound infection 


Drainage and cholecystostomy 3 fatalities following 
drainage alone 

This might seem to indicate that cholecys- 
tectomy were safer than cholecystostomy 
and drainage, but the truth is that three 
patients were too sick to survive, and six 
were not. Combined cholecystectomy, 
pylorectomy, and posterior gastroenter- 
ostomy; five cases, no mortality and 
desirable lack of morbidity. Combined 
cholecystectomy and nephrectomy for 
stones; one case with desired post-operative 
history. Angina pectoris complicated with 
acute gangrenous gall-bladder; one case 
fatality from coronary embolus on seventh 
day. 

Any statistical study should include the 
time of legitimate return to ambulatory 
activity. These cases have been propped 
up in bed on the third and fourth day, and 
average cases reach the bedside chair by 
the seventh day. Return home has been 
by the tenth day, and at this time the 
patient has been able to care for himself. 
The psychic factor is most important here, 
for some have driven a car on the tenth 
day while others are yet frightened. There 
is an economic factor that may have been 
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suggested by the above figures. In this 
series of 194 cases it can be estimated 
conservatively that 200 weeks of hospital- 
ization have been eliminated through the 
use of the described method. Accordingly it 
might be estimated that 200 months of 
working time have been saved. This is a 
guess, of course, but will bear scrutiny. A 
last point needs perhaps no mention. 
It is that there is a psychic as well as eco- 
nomic feature which helps determine the 
degree of post-operative morbidity. This 
has to be weighed carefully before a true 
gauge may be made of the presence or 
absence of post-operative morbidity. 


CASE HISTORIES 


The first case is cited in order to show that 
advantages gained by the use of this operation, 
if there be any, may be used to make operable 
cases which might otherwise be inoperable. 
Mr. O., sick seven days; age 52; temperature 
on admission 102; delirious; pulse 140; dehy- 
drated with red cracked tongue; marked rigidity 
of the upper right abdomen; twenty hours 
pre-operative preparation with bicarbonate 
and glucose, fluids and ice, gave improved 
renal output but little else, and it became 
apparent that there was continuing leakage 
from the gall-bladder. Cholecystectomy of a 
gangrenous gall-bladder that had given rise 
to some considerable degree of local peritonitis 
was done. Convalescence caused some concern, 
but recovery was had without infection of the 
abdominal wound. His post-operative history 
has been completely satisfactory for more than 
a year now. 

The second case is cited to show what is 
considered not unusual or illogical in regard to 
recovery from cholecystectomy in less serious 
cases. Mrs. B., not well for four years following 
an illness that we now know to have been a 
very marked degree of acute cholecystitis. 
Continual complaint and digestive disturbance 
during the four years. At cholecystectomy, 
done at the end of this time, the hepatic 
‘lexure of the colon and the duodenum were 
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found to be so densely adherent over the 
small contracted gall-bladder, that sharp 
dissection with scissors was necessary to 
expose the gall-bladder. One large stone was 
in it, but the ducts were found small and empty 
to palpation, and examination with a probe 
into the duodenum through the common duct. 
Post-operative recovery was free of shock or 
the need for more than one-half grain of 
morphine total. Accordingly, the patient was 
out of bed on the fourth day and home on the 
seventh, able to care for herself. The later 
history has been desirable. No patient is 
forced for the purpose of making a show or 
record, and no patient is encouraged to be 
sicker than they should be. It is considered 
proper to take advantage of all possible gain, 
considered from the standpoint of some twelve 
years experience with this plan. 


SUMMARY 


1. Operative morbidity following chole- 
cystectomy is worthy of serious considera- 
tion. 

2. An operative procedure has been 
described which may eliminate some avoid- 
able causes of post-operative morbidity, 

as well as improve operative mortality. 

3. Statistics taken from the study of an 
unselected series of 194 consecutive cases 
are used to illustrate. 
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POST-OPERATIVE STUDY OF PEPTIC ULCER* 
BENJAMIN M. BernSTEIN, M.D., DANIEL DIAMOND, M.D. AND JOHN ZASLOW, M.D. 


BROOKLYN, NEW YORK 


HE last word has not been said in the 

controversy over medical versus surgi- 

cal treatment of peptic ulcer. In 
evaluating the results, it is necessary to 
follow the statistical method in as large 
a series and for as long a period of time 
as possible. We offer, therefore, this study 
of seventy-one cases heard from by ques- 
tionnaire, eighteen months to seven years 
following surgical intervention for the cure 
of peptic ulcer. 

Before going into our discussion, may 
we quote some figures published by others 
for the purpose of both comparison and 
criticism. Hinton,! in a recent article, re- 
viewed 114 cases and stated that 37 per 
cent were cured, 12 per cent were benefited 
and 51 per cent remained unimproved. In a 
review of 466 cases published in the Pro- 
ceedings of the Royal Society of Medicine for 
1934,” the authors divided their results into 
four grades and claimed satisfactory results 
in 76 per cent. Martin Friedman* reviewed 
360 cases and claimed 34 per cent as being 
entirely well after ten years, adding another 
41 per cent—those who have occasional 
pains—with only 25 per cent as failures. 
Demel, Gulcke and Haberer have also 
quoted figures which seem to be very high 
for successful results by surgery. Balfour’ 
in 1935 presented a masterful study of 
more than 1000 cases with the claim of a 
large percentage of permanent cures. 

To establish concrete criteria by which 
results may be measured is. difficult. One 
writer includes patients who have occa- 
sional pains, in the “satisfactory” or 
“good” class; others put into this group 
patients who cannot eat all foods without 
having pain; still others attempt to esti- 
mate grades and degrees of ‘‘good” results. 
It would seem that the answer to only one 
question is of the utmost importance: have 


the patient’s gastric symptoms been com- 
pletely and permanently removed? If any 
other course is followed in order to esti- 
mate a percentage of cure, the variability 
of response creates naught but confusion 
and the conclusions are therefore unre- 
liable. Any statistical study which includes 
complete, three-quarters, one-half, one- 
quarter and one-eighth cures for example, 
can be of no value. 

In our series of seventy-one cases heard 
from, as already stated, eighteen months 
to seven years following surgery, there were 
sixty-two males and nine females. Most of 
them had duodenal ulcers. The average 
age at the time of operation was 42!% years, 
ranging from 12 to 72 years. The average 
duration of symptoms before surgery was 
four years, except in some cases of acute 
perforated duodenal ulcers. 


AGE GROUPS 


TYPE OF OPERATION PERFORMED 
Gastroenterostomy 
Repair and closure of operation 
Sub-total gastrectomy 
Pyloroplasty 
Multiple procedures 


PERCENTAGE OF RECURRENCE OF SYMPTOMS 


Cases |Per Cent 


Gastroenterostomy 25 
Sub-total gastrectomy 20 
Repair and closure of operation... . 44 
Pyloroplasty 50 


Sixty-three per cent of all cases were well 
at least eighteen months after operation; 
17 per cent for more than 5 years. We found 


* From the Department of Gastro-Enterology, Medical Division, Jewish Hospital. 
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no relationship between the duration of cent were well at least eighteen months 
symptoms before operation, and the per- after operation. 

centage of recurrence. The same was true 3. There was no relationship between 
in regard to both sex and age of the patient. the duration of symptoms before operation 

We offer this series of cases without com- and the likelihood of recurrence. 

ment because the number is small, the 4. There was similarly no relationship 
operations varied, and the after care un- between either age or sex of the patient and 
known, the latter factor being particularly the percentage of recurrence. 


the case in all such studies. There are some 5. The percentage of recurrence of symp- « 

conclusions, however, which are worth- toms was about the same following gastro- 5 

while noting. enterostomy and sub-total gastrectomy. x 

CONCLUSIONS 

Oo re on a 

1. Hinton. Am. J. Dig. Dis. Nutrition, 3: 59-62 

or none basis, that is, the question was: (lund saath. 

Was the patient perfectly well after having 2. Proc. Royal Soc. Med., 27; 225-242, 1933-34. 

. FriepMAN, Martin. Zentralbl. Chir., 62: 1456, 1935. 


I ry? 
submitted to si y . . Demet, R. Zentralbl. Chir., 62: 2185 (September 14) 
2. In a series of seventy-one cases with he. 


varied types of surgical procedures 63 per 5. Batrour, Donatp C. Ann. Surg., 102: 581, 1935. 
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MONG the numerous articles appear- 
ing on acute appendicitis in recent 
literature there have been many 

concerning this disease in infancy and 
childhood. The basis of this report is a 
review of the last 104 appendectomies 
performed on children under thirteen 
years of age in the Angel Hospital during 
the period from October, 1930 to October, 
1936. During this same period there were 
6282 surgical admissions of which 1097 
were operated on for acute appendicitis. 
Children under 13 years therefore com- 
prised g per cent of the total admitted for 
this condition. 


TABLE I 
AGE DISTRIBUTION IN YEARS 


13 


3/4/16 
| | | | 


Cases.....| 3 3|7| 8 | 3 | 6 | 9 | 3 20] 14, 18 
| | | 


As is shown in Table 1 the youngest 
patient was 3 years and there was an in- 


TABLE II 
DISTRIBUTION ACCORDING TO SEX 


| 


| Females,| Males, 
Author — Cases Per Per 


Cent | Cent 
| 


Alexander | 1920 500 43 57 
Beekman........... 1924 145 37 63 
1908 100 48 52 
1910 | 500 37 63 
1926 | 754 48 52 
McLanahan........ 1934 179 47 53 
| 1931 | 111 54 46 

| 2350 | 43 | 57 


creasing incidence with increasing age. It 
is an uncommon disease in the very young. 


ACUTE APPENDICITIS IN CHILDREN 


FurMAN ANGEL, M.D., EDGAR ANGEL, M.D. AND ALEXANDER KIZINSKI, M.D. 
Angel Hospital 


FRANKLIN, NORTH CAROLINA 


In 1917 Abt collected 80 cases under two 
years of age from the literature. A case in a 
child two days old has been reported by 
Corcoran, and numerous other cases in the 
very young have been seen, but certainly 
under two years of age it is a rarity. 

This series shows fifty-one females and 
fifty-three males which coincides with the 
usual reported incidence. Table 11 shows the 
sex distribution as reported by various 
authors and demonstrates a slight pre- 
ponderance of males. 

It is generally agreed that there is a 
definite seasonal variation, being more 
frequent in the summer and fall. This 
series showed a higher incidence in the 
summer months, over one-half of them 
occurring in May, June, July and August 
(Table 111). 


TABLE III 
SEASONAL VARIATION 
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| 
Aug. | Sept.) Oct.| Nov. | Dec. 


| 
| 
| 


Jan.) Feb, Mar 


Apr |May Jane 


s3 | 8g 


The history may or may not be of value 
in the diagnosis. Symptoms are often 
exaggerated by the parents and may be 
misleading. Only 16 gave a history of a 
previous attack. Ninety per cent were 
admitted with pain as the initial symptom. 
Nausea and vomiting were practically 
always present. However, we have never 
taken the position that the triad of symp- 
toms—pain, vomiting and fever—was nec- 
essary to make a diagnosis. The average 
temperature on admission was 99.3° 1 
the acute unruptured, g9.8° in the gan- 
grenous unruptured, and 100° in the 
ruptured with abscess or peritonitis group. 
Thirty-nine had received a cathartic or 
laxative for which two parties are to blame: 


| 

| 


the indiscriminate use of cathartics by the 
family in the presence of abdominal pain, 
the prescribing by a physician without see- 
ing the patient, and what seems to be even 
more inexcusable, the prescribing of cathar- 
tics by physicians in the presence of ab- 
dominal pain. Recently we saw a case 
where the family physician not only 
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later. The McBurney incision was used 
102 times. It is time saving, affords a 
ready access to the cecum and appendix, 
avoids unnecessary manipulation, is prac- 
tically bloodless, can be closed loosely 
without danger of evisceration, and in 
our experience has not been followed by 
acute intestinal obstruction as often as has 


TABLE IV 


SHOWING VARIOUS FACTORS INVOLVED IN SERIES 


Temperature on Admission 


' 
= 3 | 

= oO a) c 

§ |52/88| 8/8) 


Acute unruptured................ 61 | 58.6 | go. 
Gangrenous, unruptured.......... 9 | go. 
Ruptured with abscess or peritoni- 

34 | 32.7 | 100 


14 2 13 ho 7 2.3 
2 10 yf 2.6 
21 33 I 24 8 3.815 | 14.7 


39 41 16 4.9 


prescribed a cathartic but ordered it 
repeated every two hours. At operation, 
after five doses of magnesium sulphate, 
the appendix was found to be completely 
sloughed off. The average time elapsing 
before operation in the acute unruptured 
cases was 2.3 days, the gangrenous un- 
ruptured 2.6, and the ruptured, including 
both with abscess and peritonitis, 3.8 
days. 

We recommend operation in all cases 
except when a fatal outcome is obvious. 
We have always felt that an error on the 
side of radicalism was preferable to one on 
the side of conservatism since there is 
practically no danger to the ordinary 
appendix operation, the loss of time is 
slight, and a source of future trouble is 
removed. During the above period oper- 
ation was advised in all cases except one 
when the patient was practically moribund 
on admission and death followed two hours 


been reported by those using a right rectus 
incision. Even in the presence of a diffuse 
peritonitis we believe that a short Mc- 
Burney incision, carried out rapidly under 
gas or local anesthesia, to be the treatment 
of choice rather than the conservative 
treatment advised by some. Enterostomy 
was combined with appendectomy ten 
times and colostomy once, the latter where 
a ruptured appendix was associated with a 
strangulated sliding hernia. An appendec- 
tomy with drainage was carried out first; 
the hernia was next exposed and the ad- 
herent colon found to be gangrenous, and a 
catheter was sutured into the strangulated 
loop. A jejunostomy was then carried out 
through an upper left rectus incision. The 
hernia and colostomy were repaired two 
months later. 

An associated ascariasis was found only 
three times, in one of which there was a 
mortality. 
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Forty-one or thirty-nine per cent were 
drained, the method used being a Penrose 
to the appendix stump, a soft rubber tube 
to the pelvis, or both. 

The postoperative treatment consisted in 
combating dehydration by frequent hypo- 


TABLE V 
MORTALITY REPORTED BY VARIOUS AUTHORS 


Mortality, 
Cases Per Cent 
| 


dermoclyses, the use of the Fowler position, 
small doses of codeine or morphine at 
regular intervals, nothing by mouth, and 
the use of small direct blood transfusions. 

There were 5 deaths, a mortality of 4.7 
per cent. Although attention has recently 
been called to the danger of pelvic ap- 
pendicitis by Brunn® because of the fact 
that it produces atypical symptoms and 
the condition when finally recognized is 
likely to show a ruptured appendix, we 
still have a much more wholesome respect 
for the appendix which is subhepatic or at 
least runs along the lateral wall of the 
cecum and is directed toward the liver. 
The following cases demonstrate this 
condition. 


Case. R.L. B., female, aged seven years 
was admitted April 18, 1932 with a history 
of having had cramping pains in the epigastrium 
and vomiting for one week. The family thought 
the child had worms and administered a saline 
purge. The pain persisted and twenty-four 
hours before admission a mass appeared in the 
lower right quadrant. 

Examination revealed an acutely ill child, 
face flushed, temperature 101°, pulse rate 110, 
marked tenderness with rigidity of the entire 
right side, and a leucocyte count of 16,000. 
At operation, the appendix was found to be 
sloughed off at the base; there was some at- 
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tempt at the formation of an abscess near the 
lower border of the liver. The perforation was 
repaired and a Penrose drain inserted toward 
the liver and the cavity packed with gauze. 
The wound was closed loosely around the drains 
with two silkworm gut sutures. Death followed 
twenty-four hours later from peritonitis. 

Case u. J. T., female, aged 10 years was 
admitted December 7, 1933 with a history of 
having severe generalized abdominal pain for 
forty-eight hours before admission which 
radiated to the right upper quadrant, associated 
with nausea and vomiting. She had received 
castor oil twice. 

On examination she was found to be de- 
hydrated, temperature 101 degrees, pulse rate 
130 and respirations 24. The abdomen was 
distended and tenderness was generalized but 
no mass was palpable. The leucocyte count was 
12,600 cells. At operation through a McBurney 
incision and under nitrous oxide and ether 
anesthesia a perforated subhepatic appendix 
with spreading peritonitis was found. The 
appendix was removed and a Penrose drain 
inserted to the stump and a soft rubber tube 
to the pelvis. One round worm was felt in the 
head of the cecum. Four days following oper- 
ation the patient developed signs of obstruc- 
tion. The abdomen was opened through a left 
rectus incision disclosing a generalized perito- 
nitis. Her condition continued to become worse 
and she was given 200 c.c. of blood by direct 
transfusion. Death occurred eight days after 
admission from general peritonitis. Twelve 
round worms were vomited and three passed 
by rectum the day before death. 

Case ut. G. P., female, aged 12 years 
was admitted July 8, 1931 after having suffered 
with severe abdominal pain in the right upper 
quadrant, and nausea and vomiting for eight 
days. 

Examination revealed a markedly dehy- 
drated patient, a weak pulse with a rate of 120, 
temperature 97°, skin moist and cold, and a 
leucocyte count of 6800 cells. There was general 
abdominal tenderness and rigidity, the latter 
more marked in the right lower quadrant. At 
operation through a McBurney incision which 
was lengthened upward, a gangrenous ruptured 
appendix, in contact with the surface of the 
liver, was found. There was a spreading perito- 
nitis present. The appendix was removed and a 
Penrose drain inserted to the base of the liver 
and the appendix stump. Death followed 
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twenty-one hours postoperatively from perito- 
nitis and shock. 


The other two fatalities were also in 
those having a ruptured appendix with 
a spreading peritonitis. They are: 


Case iv. L. G., male, aged 5 years was 
admitted March 5, 1932 complaining of pain in 
the epigastrium with nausea and vomiting, all 
of twenty-four hours duration. He had received 
repeated laxatives given by the family. 

Examination showed a well developed but 
dehydrated male child, temperature 102°, 
pulse rate 130, generalized abdominal tender- 
ness which was more marked over McBurney’s 
point, and rigidity in the same region. The 
leucocyte count was 12,400 cells. Under ether 
anesthesia and through a short McBurney 
incision a perforated gangrenous appendix was 
removed. There was a large fecalith located 
near the center of the appendix. There was no 
attempt at localization of the process. A 
Penrose drain was inserted to the stump and a 
soft rubber drain to the pelvis. The usual 
closure was carried out. Both temperature and 
pulse rate remained elevated until his death 
three days later from spreading peritonitis. 

Case v. G. L., male, aged 7 years was 
admitted December 13, 1930. Seven days previ- 
ous to admission the patient had his first attack 
of abdominal pain. Shortly after this he became 
nauseated and vomited. Purgatives were ad- 
ministered by the family and two days later 
pain became so severe the youngster had to go 
to bed. He was given further purgatives. The 
day before admission he was seen to be acutely 
ill, the lips were cyanotic and parched, the 
right thigh flexed, marked rigidity of all 
abdominal muscles, marked generalized tender- 
ness of abdomen, temperature 101°, pulse rate 
120 and a leucocyte count of 11,600 cells. The 
diagnosis of acute ruptured appendicitis with 
generalized peritonitis was quite evident. At 
operation under ether anesthesia and through 
a McBurney incision, a gangrenous appendix 
ruptured at the tip, was removed. A general 
peritonitis was present. Penrose drains were 
inserted and the abdomen closed as usual. The 
postoperative course was stormy, the tempera- 
ture staying in the region of 104° and the pulse 
rate near 160 until his death five days later from 
generalized peritonitis. 


It is therefore seen from the reports and 
as shown in Table IV that there was no 
mortality in any case of acute unruptured 
appendicitis or in any case where there was 
a well defined abscess. Table V shows the 
mortality as reported by various authors. 


CONCLUSIONS 


One hundred and four cases of acute 
appendicitis under 13 years of age are 
reported. 

There was a mortality of 4.7 per cent, 
all in cases with ruptured enamels with 
little or no attempt at localization. 

Considering the fact that in children 
operation is usually delayed longer than in 
adults it would seem that the operative 
treatment is as satisfactory in one as in the 
other. 

Operation was advised in all cases except 
one admitted in extremis. 

The McBurney incision was used 
times and a right rectus twice. 

Tables showing sex distribution, age and 
seasonal incidence, mortality of various 
authors, and other factors involved are 
presented. 
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HYPERPARATHYROIDISM 
DIAGNOSIS AND TREATMENT 


J. E. JAcoss, M.D. AND J. Dewey BisGARD, M.D. 


OMAHA, NEBRASKA 


CLINICAL SYMPTOMATOLOGY 


HE history, etiology and clinical pa- 
thology of hyperparathyroidism have 
been reviewed previously. 

The disease may occur at any age, 
appearing usually between the ages of 35 
and 55 years, and is more than twice as 
common in women as in men. The youngest 
case on record was 13 years old and the 
oldest was a woman of 69 years (Hunter 
and Turnbull). 

The symptomatology can be divided into 
three groups: 

1. That due to the hypercalcemia per se, 

2. That related to the skeletal changes, 
and 

3. That related to the increased excre- 
tion of calcium and phosophrus in the 
urine. 

1. Hypercalcemia. Hypercalcemia de- 
creases the excitability of the nerve muscle 
apparatus, the antithesis of tetany, the 
symptom complex produced by hypo- 
calcemia. A greater electrical stimulus is 
required to cause contraction of muscles 
than in the normal and there results hypo- 
tonia, lassitude, ptosis, constipation, flat 
feet, vasospastic phenomena, and symp- 
toms of weakness of the cardiac muscula- 
ture. Insomnia, hypochondriacal states and 
neurasthenia occur. Often these symptoms 
are so vague that their existence becomes 
obvious only after they have disappeared. 
Pemberton, John and Geddie present a 
few cases with mainly gastrointestinal 
symptoms, such as vague pains or attacks 
of acute abdominal pain, vomiting, hyper- 
acidity, constipation and anorexia. Taylor, 
Weld and Sykes showed that marked vas- 
cular changes occurred in the gastro- 
intestinal tract of dogs and concluded that 
the effect was neurogenic and not due to 


the hypercalcemia because the effects were 
mitigated by full atropinization of the dogs. 

In many cases the muscular weakness is 
outstanding. In some, it is so profound 
that the movements resemble those of 
cases with pseudohypertrophic dystrophia. 
Frequent falls, pain in the back and ex- 
tremities and absent or diminished reflexes 
are common features which may result 
from the weakness alone. Four methods 
have been used for demonstrating muscular 
hypotonia. 

1. The determination of the milli- 
amperes needed to provoke muscular con- 
tration (Oppel). 

2. The finer method of determining 
chronaxy, that is, bringing in the time 
factor of the muscular contraction, has 
been of use. 

3. Moving picture will show the slow 
and weak action of the muscles, and allow 
comparison preoperatively and_postop- 
eratively (Rowntree). 

4. The electrocardiogram shows that 
the muscular weakness does not spare even 
the heart muscle, this being proven by 
shortening of the R-T interval. 

In a few cases the muscular atony is 
accompanied by coldness and bluish dis- 
coloration of the extremities and this has 
been such a prominent feature as to lead 
to a diagnosis of Raynaud’s disease. 
Pressure on cranial nerves by the softened 
and deformed skull, or on the spinal root 
or cord in cases with collapsed vertebrae 
has led to diagnoses of cerebral affections 
or spinal cord tumor. All of the group 
manifestations mentioned have been desig- 
nated “formes frustes” of hyperpara- 
thyroidism. 

2. Symptoms Referable to Skeletal 
Changes. These vary in severity from 
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cases showing absolutely no symptoms 
referable to bone to ones in which the 
skeleton becomes practically non-existent 
and which, in fact, may end fatally from 
sheer inability to raise the thorax in 
respiration. 

It would appear from experimental 
studies that there must exist a stage in the 
process of decalcification when osteo- 
porosis alone exists, that is, before the 
added features of cysts, tumors and frac- 
tures have appeared. Thus in mild forms 
this disease theoretically may remain at 
this stage indefinitely and never develop 
true von Recklinghausen’s disease. They 
may go unrecognized and be treated for 
flat feet, arthritis, neuritis, neurasthenia or 
ptosis. 

In a pronounced case of hyperpara- 
thyroidism the patient drags his weak legs 
along slowly, a gait so characteristic that 
Rowntree has stressed its importance. Pain 
in the back and in the arms and legs is a 
common and often early symptom. It may 
be dull, deep and boring, or so severe that 
it requires the frequent use of narcotics. 
It is often made worse with exercise and is 
associated with stiffness of the joints so 
that a diagnosis of arthritis, neuritis or 
rheumatism is often considered. 

The bones are often tender to pressure 
and this, as also the pain, may be localized 
to one bone, or may be generalized. Both 
tend to become more widespread as the 
disease progresses. 

The incidence of pathologic fractures 
is probably more or less proportional to 
the degree and extent of skeletal decalcifi- 
cation. Not infrequently such fractures 
have led the way to an investigation by 
which the disease has been recognized. In 
advanced cases there may be innumerable 
fractures involving most of the bones of the 
body with collapse of vertebral bodies, of 
the thoracic cage, and of the pelvis. From 
the malunions and non-unions which often 
occur, there results more or less complete 
disability (to bedfast existence) and 
deformities. 


The bones often bend without fracturing 
and this superimposed upon the ununited 
and malunited fractures occasionally results 
in such grotesque deformities that the 
victim is scarcely recognizable as a human 
being. The head enlarges either symmetri- 
cally or asymmetrically, and the spine 
shortens and bends into a kyphosis or 
scoliosis as the vertebrae collapse. There 
is often an appreciable reduction in height. 

Tumors, due to underlying cysts, may 
be an early manifestation of the disease. 
It is especially apt to occur in the jaw and 
be treated as an epulis for years before the 
underlying condition is recognized (AI- 
bright, Aub and Bauer). Spontaneous 
fractures often occur through these cystic 
areas. 

As has been stated previously, there is an 
abundance of evidence to indicate that 
there are two dicta which must be satisfied 
before a diagnosis of hyperparathyroidism 
can be made, namely a negative calcium bal- 
ance and some involvement of the entire 
skeleton in the process of decalcification. 
Ballin and others have proposed that 
hyperfunction of the parathyroid glands is 
responsible for a variety of lesions of bone 
characterized merely by decalcification or 
osteoclasis of the entire or of merely a small 
portion of the skeleton such as giant cell 
tumors, osteitis fibrosa cystica localisata, 
Paget’s disease, ankylosing arthritis, etc. 
Because these conditions occur in the 
absence of one or both of the essential 
criteria of hyperparathyroidism, the pro- 
posed relationship has not attracted much 
support. 

Although the decalcification of hyper- 
parathyroidism involves the entire skeleton, 
it may become more pronounced in certain 
portions or give rise to complications with 
symptoms referable principally to a limited 
area. Thus the decalcified vertebrae under 
weight bearing may collapse or develop 
pathological fractures, and give rise to 
advanced deformity and symptoms before 
involvement of other portions of the skele- 
ton becomes manifest. 
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Regarding arthritic manifestations of 
hyperparathyroidism Funsten states: “The 
occurrence of arthritis is frequently re- 
sponsible for the first symptoms of para- 
thyroid disease. It may be recognized by 
symptoms of paroxysmal pain in the spine 
and abdomen, deformity of the spine, other 
joint involvements with secondary ankylo- 
sis.” This brings up the question whether 
ankylosing polyarthritis has any relation- 
ship to parathyroid function. Oppel, the 
proponent of this theory and his followers, 
have failed to demonstrate the presence of 
a negative calcium balance in these cases. 
Further discussion follows under Differen- 
tial Diagnosis. 

3. Symptoms related to the increased 
excretion of calcium and phosphorus in the 
urine, (four or more times the normal 
amount) are polyuria, and, necessarily, 
polydipsia and those resulting from calculi 
and impaired renal function. Albright, 
Baird, Cope and Blomberg found an 
incidence of 52 per cent of renal stones, as 
evidenced by roentgenograms and post- 
mortem examination, in a series of eighty 
four active cases of hyperparathyroidism 
reported in the literature. 

Since many of these cases had received 
treatment of the renal lesions months or 
years before, the skeletal changes and 
other manifestations of the disease had 
become sufficiently advanced to lead to 
recognition of the fundamental disorder, 
these investigators did routine blood cal- 
cium and phosphorus determinations upon 
all patients with renal calculi observed in 
the urological department of the Massa- 
chusetts General Hospital. A diagnosis of 
hyperparathyroidism, previously unsus- 
pected, was made in four of the cases 
studied. Two were operated upon and in 
both of these parathyroid adenomata were 
found and removed. 

The renal lesions may be classified into 
three types, the division depending princi- 
pally upon the duration and severity of the 
hyperparathyroidism. 

Type 1. Calcium phosphate stones in the 
renal pelves, with or without pyelonephritis. 
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Type 1. A condition which simulates 
both chronic glomerular and _ vascular 
nephritis. It differs from Type 1 in that the 
deposits are in the renal parenchyma 
rather than in the pelves, and from Type 
111 in that the kidney shows long standing 
changes and may be the only organ in 
which deposition of calcium has occurred. 

Type ut. Acute renal failure with 
anuria and death in a few days, with cal- 
cium deposits in the renal parenchyma as 
well as in other organs, but with no other 
chronic renal changes. This may develop 
rapidly and cause death before skeletal 
changes have progressed very far. 

Albright cites cases that have been 
erroneously diagnosed as diabetes insipidus 
because of the symptoms of polydipsia and 
polyuria. Renal colic and hematuria or 
persistent albuminuria may be the only 
presenting symptom of hyperparathyroid- 
ism; in fact, Albright and Bauer believe 
that hyperparathyroidism is a fairly com- 
mon cause of urinary stone and that as 
cases with stone are investigated more 
commonly from this point of view hyper- 
parathyroidism will be recognized more 
often and at an earlier stage of the disease. 


DIAGNOSIS 


The diagnosis of hyperparathyroidism, 
although suggested by the symptoms, 
depends upon confirmatory laboratory 
data and roentgenograms. 

The disease has a greatly varied sympto- 
matology. It must be considered in patients 
presenting various skeletal lesions, cysts, 
tumors, and fractures. It embraces most of 
the specialties of medicine. The dentist 
or oral surgeon must be mindful that an 
epulis or cyst of the jaw may be only a 
local manifestation of this generalized 
disease. The pain may be generalized and 
severe or limited merely to the low back 
or may suggest foot strain. The symptoms 
may simulate those of neurasthenia and of 
various gastrointestinal and renal diseases. 
Thus Albright states that “one must think 
of the diagnosis very often, but be pre- 
pared to be disappointed almost, but not 
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quite, equally often. The rare ten-strike 
in the borderline case makes the effort 
worth while.” 

Fortunately, hyperparathyroidism is one 
of the diseases that may be diagnosed by 
the laboratory per se. Repeated examina- 
tions almost invariably will disclose one 
or all of the characteristic findings of 
hypercalcemia, hypophospatemia, hyper- 
calcenuria and hyperphosphaturia. 

The history of the development of the 
association of these laboratory findings 
has been given. 

It has been shown repeatedly that the 
normal range of the blood calcium is 9 
to 11 mgms. per cent of blood serum, and 
that of the inorganic blood phosphorus 
ranges from 3 to 4 mg. per cent. The 
plasma contains phosphatase in quantities 
from 2 to 4 units, method of Bodansky. 
Since this enzyme is present in large quanti- 
ties when and where calcification is taking 
place, quantitative determinations of it 
may prove, with the accumulation of more 
data, a valuable diagnostic aid and an 
index to the activity of the disease. 
Phosphatase is present in unusually large 
quantities when bone is disorganized, 
according to Kay. 

Albright, Aub and Bauer state that “a 
serum phosphorus below 3.5 mgms. per 
cent and a calcium above 11 mg. per cent 
should be regarded with suspicion (the 
serum taken fasting).”” Snapper reported 
a case of hyperparathyroidism with a 
serum calcium as high as 23.6 mgms. per 
cent and Hannon, Shorr, McClellan and 
DuBois reported a serum phosphorus as 
low as 1.4 mgms. per cent. It must be 
remembered that renal insufficiency may 
raise the level of serum phosphorus. 

Under certain biological conditions, hy- 
percalcemia may occur as a normal phe- 
nomenon. Biddle and Reinhart have shown 
that the serum calcium of certain birds 
increases very considerably at the period 
of ovulation and Hess and Bills state that 
this also occurs in the female cod in the 
spawning season. Hunter and Aub have 
reported the production of severe hyper- 
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calcemia (19.8 mgms. per cent) in a man 
by overdosage with parathormone and 
that a marked rise of the non-protein 
nitrogen of the blood follows the adminis- 
tration of large doses of parathormone. 
It appears that in the long standing cases 
there is increased absorption of calcium 
and phosphorus from the gastrointestinal 
tract and that excretion of calcium into 
the gastrointestinal tract is not dependent 
on the level of the serum calcium (Albright, 
Bauer, Claflin and Cockrill). Richardson, 
Aub and Bauer found that the urinary 
output of calcium and phosphorus on a low 
calcium diet was six to seven times greater 
than was found in normal individuals 
under identical conditions, and that these 
changes were equivalent to those of a 
normal individual receiving one hundred 
units of parathormone daily. 

Bence-Jones proteinuria can occur in von 
Recklinghausen’s disease. Albright reported 
three cases in 1935, in which it disappeared 
after operation, but not immediately, and 
they assumed that the excretion of this 
substance in hyperparathyroidism can oc- 
cur only when there is associated skeletal 
changes. 

The roentgen findings are variable. 
Although the skeletal changes may be so 
slight as to be almost imperceptible there 
is invariably increased radiability, and in 
advanced cases, deformities, cysts, tumors 
and fractures; the first being fundamental, 
the others secondary changes. As a meta- 
bolic disease hyperparathyroidism must 
exert this fundamental action, demineraliza- 
tion, of the entire skeleton. However, the 
changes may be so much more pronounced 
in certain areas as to obscure the gen- 
eralized nature of the disease and to suggest 
the occurrence merely of a localized lesion. 
Some authors consider the type of decalci- 
fication pathognomonic of the disease, 
consisting, as it does, of a uniform, miliary, 
granular mottling, best observed in the 
calvaria, thinning of the cortex and trabe- 
cula of the spongiosa and the presence of 
areas of subperiosteal resorption in the 
long bones and phalanges. Therefore, in 
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doubtful cases, it is essential to decide at 
once whether one is dealing with a gen- 
eralized or a localized disease. Furthermore, 
a disease may be polyostotic without being 
generalized. It must be emphasized that 
at first sight the secondary bone changes, 
as cysts, tumors and fractures, may make 
one think that the skeleton is involved in 
a spotty manner, but a more detailed 
study will reveal that the decalcification 
is uniform and generalized. Of course, 
immobilization due to a fracture may 
enhance the decalcification in the involved 
part. Absence of the lamina in the tooth 
sockets seen in x-ray pictures has been 
emphasized. Deformities demonstrable ro- 
entgenographically may be very extensive 
and obvious. Lateral roentgenograms of 
the lumbar vertebrae often disclose bicon- 
cave discs (fishbone vertebrae), which 
occur because the softened vertebrae can 
no longer withstand the tendency of the 
nucleus pulposus of the intervertebral 
disk to expand. They are not pathogno- 
monic of hyperparathyroidism but may 
occur in such diseases as osteomalacia, 
multiple myeloma, etc. 

The cysts, if present, are usually multi- 
ple, but need not be. A cortical cyst is 
especially suggestive of this disease. The 
tumors or osteoclastomas usually occur in 
the jaws, at the ends of the long bones, or 
in the ribs. In contradistinction to the 
cysts, they occur only where there is 
cancellous bone. Some cases show peculiar 
lesions in the terminal phalanges, in that 
the edges of the bone everywhere are 
fenestrated, suggesting a complete lack of 
cortex. Fractures, when present, usually 
occur through cysts or tumors. 

Roentgenographic examination of a large 
part, or of the entire skeleton will often 
aid materially in establishing the diagnosis. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis will be dis- 
cussed under three headings representing 
the three systems which are involved, 
namely, A. the skeletal system, B. the 
muscular system, and c. the renal system. 
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A. Early in the course of the disease or 
in the mild and slowly progressing forms, 
the diagnosis may be unsuspected for a 
long period of time and the patient be 
treated for rheumatism, sciatica, lumbago, 
sacroiliac strain, etc. The mere demonstra- 
tion of demineralization of the skeleton 
does not make the diagnosis but leads 
merely to a suspicion and can be estab- 
lished only by sufficient laboratory evi- 
dence to indicate the existence of a negative 
calcium balance. There are several other 
maladies in which there occur similar or 
identical skeletal changes, some occurring 
as localized lesions, others involving the 
skeleton as a whole. 

1. Physiological osteoporosis. 

Bone becomes demineralized simply as a 
normal physiological process under certain 
circumstances, and is characterized by 
qualitative normality except for a quanti- 
tative reduction of its mineral content. 
Osteoporosis is a normal accompaniment 
of senescence and of disuse atrophy. It 
may become rather extreme in debilitated 
bedfast patients. 

A generalized osteoporosis has been 
observed in cases of exophthalmic goiter 
of very long standing and the condition 
may persist for years after the thyrotoxi- 
cosis is relieved. 

Prolonged calcium starvation robs the 
bones of their lime salts and this results 
either from a diet grossly inadequate in 
calcium content or from circumstances 
which interfere with its assimilation from 
the intestinal tract. Calcium is excreted 
before it can be absorbed in cases with 
external jejunal fistulas, with gastrocolic or 
jejunocolic fistulas and with severe pro- 
longed diarrhea from any cause. In certain 
vitamin deficiency diseases (discussed 
later) in pancreatogenic steatorrhea and in 
idiopathic steatorrhea (non-tropical sprue) 
there is failure of assimilation presumably 
because the calcium or the fat soluble 
vitamins are held in an _ unabsorbable 
combination alone or with the fats. 

As in hyperparathyroidism, the roent- 
genograms show increased radiability of 
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the bones. Fractures and deformities may 
occur, and there may be pain in the bones. 
In the senile form the serum calcium is 
normal, the serum phosphorus is reduced 
(often about 3 mgms. per cent) or normal, 
the plasma phosphatase and the urinary 
excretion of both calcium and phosphorus 
are normal. Biopsy specimens of bone fail 
to show fibrosis of the marrow and an 
increase in osteoclasts. Senile osteoporosis 
is perhaps the most difficult to differentiate 
because the resemblance to mild cases of 
hyperparathyroidism. As stated previously, 
generalized osteoporosis without fibrosis 
has been observed in experimental hyper- 
parathyroidism by Jaffee et al. They 
showed that when the decalcification was 
less severe, generalized thinning of the 
bones without marrow fibrosis occurred 
(osteoporosis) but when more rapid, gen- 
eralized decalcification and _ secondary 
marrow fibrosis resulted (osteitis fibrosa). 
Thus Moreau drew his conclusion that in 
all conditions showing decalcification and 
disturbed calcium metabolism there was 
an associated hyperactivity of the para- 
thyroid glands. 

Osteoporosis resulting from calcium 
starvation can be differentiated by the 
presence of a hypocalcinemia and a hypo- 
calcinuria. 

2. Osteitis Deformans (Paget’s disease). 

In the opinion of most authorities osteitis 
fibrosa cystica (von Recklinghausen’s 
disease) and osteitis deformans (Paget’s 
disease) are two distinct clinical entities. 
However, pathologically and _ clinically, 
they have so many features in common 
that some question as to a common etiol- 
ogy has been raised. 

Ballin states, 


Now the results of parathyroidectomy in 
Paget’s disease confirm the opinion that the 
two diseases are identical and can be controlled 
by parathyroidectomy. The French, who have 
given a good deal of consideration to the ques- 
tion of Paget’s disease, have come to the con- 
clusion that one should explore the parathyroid 
region to ascertain as to whether the case is a von 
Recklinghausen’s disease or a Paget’s disease. 
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Albright, Aub and Bauer, although dis- 
agreeing with Ballin and Morse in stating 
that the signs and symptoms of the two 
diseases are not the same, include in their 
classification of “clinical types” of hyper- 
parathyroidism those simulating or com- 
plicated by Paget’s disease in which find- 
ings characteristic of both diseases are 
present. Points of difference which seem to 
preclude a common etiology are that (a) 
although Paget’s disease is often polyosto- 
tic it is never generalized, which is almost 
inconceivable for a metabolic disease; (b) 
the metabolic changes are not those of 
hyperparathyroidism, i.e., the serum cal- 
cium is normal or only slightly elevated 
(11 mgms. per cent) and the serum phos- 
phorus is normal or slightly elevated, and 
the plasma phosphatase, given a compara- 
ble degree of disease of bone, is consider- 
ably higher than that observed in osteitis 
fibrosa cystica (Kay), also the calcinuria 
and phosphaturia are usually not present 
when the patients are run on a test diet; 
(c) the roentgenograms show spotty dis- 
tribution of the lesions and the presence of 
normal bone somewhere in the body, 
especially the small bones of the hands. 
The involved bones, often the long bones, 
in most instances show characteristic en- 
largement (hyperostosis), are often soft 
and bowed, and show a thickened cortex in 
both x-ray and macroscopic examinations. 
The skull is usually thick and has a moth- 
eaten appearance radiographically. The 
weight bearing bones, including the sa- 
crum, are often involved, and the apposi- 
tion of new subperiosteal bone preponder- 
ates over resorption; (d) malignant bone 
tumors develop in a fair number of the 
cases of Paget’s disease, such as is rarely, 
if ever, observed in hyperparathyroidism; 
(e) fractures (frequently spontaneous) 
occur very often in hyperparathyroidism 
and seldom in Paget’s disease; (f) renal 
calculi are the exception in Paget’s disease 
but are found very often in hyperpara- 
thyroidism. It is true that histologic sec- 
tions of bone from these two diseases may 
be similar and therefore it may be difficult 
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to make a diagnosis on this basis alone, but 
in general the course pattern of the trabec- 
ulation of the affected bones, which in 
itself is almost pathognomonic of Paget’s 
disease, contrasts with the sparse irregular 
trabecula of osteitis fibrosa cystica. 

Bauer comments that Paget’s disease 
occurs in older people, usually males, and 
is regularly associated with marked arterio- 
sclerosis, whereas hyperparathyroidism is 
met in all age groups, more commonly in 
females, and arteriosclerosis is not a com- 
mon finding. The late Prof. Schmorl in an 
exhaustive pathological study of the largest 
group of cases of Paget’s disease ever 
reported, (one hundred and thirty-eight 
personally observed autopsies and seven 
other cases) was unable to demonstrate the 
presence of a parathyroid tumor or of 
abnormal histologic changes in_ these 
glands, and thus found no evidence to 
indicate that Paget’s disease was due to 
hyperparathyroidism. 

Directly opposed to the theory of hyper- 
function in regard to the etiology of Paget’s 
disease is that of hypoparathyroidism. In 
Paget’s disease the calcium metabolism has 
been demonstrated to be in positive bal- 
ance and improvement has been noted 
following administration of parathormone 
(Wilder and Howell, and Colt and Lyall). 
A case reported by Bassler seems to sus- 
tain this assumption, his patient showing 
great symptomatic relief as well as objec- 
tive evidence of improvement demonstra- 
ble in roentgenograms of the bones. Van 
Hazel and Andrews from extensive meta- 
bolic studies also concluded that Paget’s 
disease resulted from hyposecretion of the 
parathyroid glands and suggested para- 
thormone therapy. Greenwald and Gross 
advanced the hypothesis that the calcium 
excretion took place faster than the calcium 
dissolution in the bone and thus explained 
the lowering of the abnormally high blood 
calcium by parathormone in certain cases. 

3. Osteomalacia. 

Of the skeletal diseases, osteomalacia is 
most often mistaken for hyperparathyroid- 
ism. It is necessary to define the meaning of 
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“osteomalacia” (adult rickets) because the 
term is often used very loosely. It is a 
disease in which bone shows widened 
osteoid seams as a result of failure of 
calcium deposition in the osteoid “tissue” 
and is due to deficiency of vitamin D. It is 
practically non-existent in this country, 
except in association with fatty diarrhea 
and the resulting lack of absorption of the 
fat-soluble vitamin D. The prevalence of 
the disease in women is possibly explained 
by the influence of pregnancy and lacta- 
tion. The bones bend, rather than fracture, 
and show the radiographic evidence of 
decalcification but no cysts. The histologi- 
cal appearance of the bone, if decalcified in 
such a way as to show the osteoid tissue, is 
pathognomonic. The blood chemistry de- 
terminations show a normal or low value 
for calcium, a corresponding phosphorus 
figure, and high phosphatase activity. 
Accordingly, Maxwell finds that tetany is 
common although usually not severe. The 
condition responds promptly to antirachi- 
tic measures as good food, the administra- 
tion of cod liver oil, irradiated ergosterol 
and ultraviolet light. In contradistinction 
to this Johnson showed experimentally 
that vitamin D concentrates intensified the 
disease of hyperparathyroidism. While the 
hypertrophy of the parathyroid glands in 
conditions of vitamin D deficiencies is com- 
pensatory Erdheim reports, and is cer- 
tainly a secondary phenomenon, all data 
indicate that the tumors of the parathyroid 
glands found in association with osteitis 
fibrosa cystica are of primary significance 
etiologically. 

4. Focal Osteitis Fibrosa (Solitary Cysts; 
Local Osteodystrophia Fibrosa; Localized 
von Recklinghausen’s Disease). 

Focal osteitis fibrosa, in which one or 
more bones may be affected with localized 
changes exactly similar histologically to 
those of the generalized disease, must be 
considered in the differential diagnosis. 
Abel, Thompson and Hawkle state that 
this localized disease is of more common 
occurrence and chiefly affects young indi- 
viduals (ages of five to fifteen years) 
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whose health is otherwise normal. The 
proximal metaphyses of the humerus, 
femur, or tibia are the common sites of its 
localization (Livingston), and the condi- 
tion is usually not disabling until spontane- 
ous fractures occur. It has been speculated 
by Geschickter and Copeland that years 
elapse before these lesions are observed, 
and the tendency to spontaneous arrest 
probably explains why these “healed 
cysts” are often discovered only inci- 
dentally. The slow progress together with 
the normal radiographic appearance of the 
remaining skeleton, the normal quantity 
of calcium, phosphorus and phosphatase 
of the blood exclude such localized cysts 
from the category of hyperparathyroidism. 
D’Auncy and Connell also state, 


We do not agree with Virchow’s original 
viewpoint that these cysts arise in degenerating 
chondromata. It is noteworthy in this respect 
that all case reports and pathological discus- 
sions of osteitis fibrosa stress the absence of 
cartilage. The attempts to correlate the 
localized cystic bone condition in some of their 
essential details with diffuse fibrocystic disease 
of bone (von Recklinghausen’s disease), other 
parathyroid disturbances and disorders of 
calcium-phosphorus metabolism general 
hardly seem plausible. 


According to Cotton there is definite 
evidence that giant cell tumors do degener- 
ate to form cysts, and transitional forms 
are not rarely encountered, but giant cell 
tumors may be associated with cysts in 
the same individual and both may occur 
in hyperparathyroidism. Localized fibro- 
cystic disease not infrequently involves 
two or more bones in the same individual 
simultaneously or at different periods 
without at any time showing a disturbance 
in calctum metabolism or a generalized 
demineralization of the skeleton. 

5. Polycystic Osteitis Fibrosa. 

Geshickter and Copeland consider these 
lesions as an early stage of the disease 
described. The small cysts at a later date 
fuse to form the large solitary cysts. 


6. Giant Cell Tumors. 


These tumors known under the various 
titles of giant cell tumor, myeloid sarcoma, 
or osteoclastoma are somewhat of a 
histological and clinical enigma. Albright, 
Aub and Bauer and others have shown that 
giant cell tumors apparently identical 
may be completely localized isolated le- 
sions, or be a part of the general osseous 
involvement of hyperparathyroidism and, 
if the former, the remaining skeleton and 
the calcium and phosphorus content of the 
blood will all be normal. One of us (J. D. 
B.) has recently produced a giant cell 
tumor experimentally in a rabbit as a 
result of trauma which supports the belief 
of Geshickter and Copeland that these 
tumors are chronic resorptive lesions result- 
ing from a disturbance of blood supply. 
Ballin states that 


breaking down of the bony tissue will cause 
small hemorrhages and granulation tissue with 
giant cells in response to the irritation in the 
bone; in all, a picture of so-called brown 
tumor. This interesting and important factor, 
namely, that seemingly neoplastic giant cell 
tissue produced by endocrine gland pathology 
can be cured by removal of the pathological 
glands may, in the future, have some influence 
on the teaching of the origin of some tumors. 


Thus, in contradistinction to the concept 
that giant cell tumors are neoplastic, 
Ballin and Morse believed that the term 
“giant cell sarcome” was a misnomer, that 
it is not a neoplasm, but rather a reaction 
of osseous tissue to certain factors, such as 
decalcification in hyperparathyroidism, as 
verified by the fact that in these cases the 
tumors often disappear with the recalci- 
fication of the skeleton which follows 
parathyroidectomy. 

It is apparent that the occurrence of a 
giant cell tumor in any individual patient 
demands differential diagnostic investiga- 
tion to determine whether it is an isolated 
entity or only a manifestation incidental to 
hyperparathyroidism. 

7. Osteitis Tuberculosa Multiplex 
Cystica. 

Vastin and Bacon report a multiple 
cystic state occurring in the diaphysis of 
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the long bones which simulates osteitis 
fibrosa cystica roentgenologically. How- 
ever, this condition occurs in children, the 
blood chemistry is normal, the tuberculin 
reaction is usually strongly positive, and 
finally, a biopsy specimen is diagnostic. 

8. Osteogenesis Imperfecta (Fragilitas 
Ossium). 

Although the osteoporosis of the bones 
in this disease is not unlike that found in 
the early cases of hyperparathyroidism, 
the histological osseous picture, the normal 
levels of calctum and phosphorus of the 
blood serum, the normal to slightly elevated 
phosphatase, and principally, the earlier 
age of onset (infancy) should leave no 
difficulty in diagnosis. Kaplan, among 
others, considers this disease to be an 
endocrine disturbance. It is interesting 
to note recent reports of the favorable 
therapeutic response to an ovarian extract 
in several series of cases of fragilitas ossium. 

g. Xanthomatosis Generalisata Ossium. 

There exists a generalized xanthomatosis 
of the bones without symptoms of Schiiller- 
Christian’s disease, i.e., without craniohy- 
pophyseal localization. The roentgenograms 
of the osteoporotic lesions of generalized 
xanthomatosis of the bones may easily 
be confused with osteitis fibrosa cystica 
generalisata (Snapper and Parisel). The 
differentiation can be made by studies of 
calcium metabolism. 

10. Multiple Myeloma. 

This condition may very closely re- 
semble hyperparathyroidism. In both, there 
is often a history of rheumatism, weakness, 
spontaneous fracture, nephritis or nephrosis 
often complicated by gastric disturbances, 
kyphosis, paralysis, with remissions and 
occurrence in individuals past middle age. 
Even the x-ray findings may closely 
resemble osteitis fibrosa cystica, as may the 
presence of hypercalcemia. However, the 
associated high serum phosphorus andonly 
slightly elevated phosphatase plus the 
presence of Bence-Jones proteinurie (in 
60 to 70 per cent of cases) usually suffice 
to make the differential diagnosis. In 
doubtful cases, the biopsy clinches the 
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diagnosis, showing the multiple plasma cell 
types, the multiple endothelial cell types, 
and the myelocytic and erythroblastic cell 
types (Livingston). 

11. Metastatic Malignancy. 

Skeletal metastases from carcinomas of 
the prostate, breasts, bronchi, thyroid and 
from the hypernephromata occasionally 
cause confusion. However, the differentia- 
tion can be made by the presence of 
hyperphosphatemia as well as_hyper- 
calcemia and the fact that the metastases, 
although often widely disseminated, do 
not involve the entire skeleton. Although 
osteolytic as well as osteoplastic, the lyses 
is obviously that of destruction. It is 
differentiated also by the other evidences 
of malignant disease and by the presence 
of the primary tumor if demonstrable. 

Other conditions which have been mis- 
taken for hyperparathyroidism are osteo- 
sarcoma (Beck reports three cases in 
which disarticulations at the hip joint had 
been performed), chondromata, slipping 
epiphyses and leontiasis ossea (Cantarow). 

With no apparent justification an 
etiological diagnosis of hyperparathyroid- 
ism has been invoked to explain melorhe- 
ostosis (“‘candle-drip” hyperostosis of 
bone), hypophyseal diostosis (Schiiller- 
Christian syndrome), hyperostotic lum- 
barthria, calcification of the nucleus 
pulposus, Kiimmell’s disease, Sicard’s dis- 
ease, Putti’s disease, and osteosclerosis 
fragilis generalisata (osteopoikilosis or 

marble bone’) (Ballin and Morse, and 
Moreau). Likewise ankylosing polyarthritis 
has been attributed to hyperparathyroid- 
ism for reasons that follow: 

Von Oppel of the University in 
Leningrad, where men like Bechterew 
through their work on arthritis had created 
a background for such studies, brought 
out the fact that the usual infectious 
arthritis does not lead to ankylosis, but as 
soon hypercalcemia’ exists  simul- 
taneously, calcium deposits around the 
inflammed arthritic synovia will take place 
and lead to ankylosis. He, therefore, 
advised parathyroidectomy (unilateral) in 
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cases of arthritis with symptoms of para- 
thyroidism, but never recommended it as a 
cure of arthritis. In other words, if a pa- 
tient with ankylosing arthritis has hyper- 
calcemia or roentgenographic evidence of 
decalcification or obvious muscular hypo- 
tonia, a parathyroidectomy was done. 
Oppel first reported favorable results in 
cases of spondylitis deformans (Strumpell- 
Marie type) following parathyroidectomy. 
Later Funsten stated that various types of 
arthritis besides the polyarthritic ankylos- 
ing type showed improvement following 
parathyroidectomy, but he presented no 
metabolism studies on these cases showing 
alterations in the calcium and phosphorus 
content of the blood. 

Bauer has never seen any findings in 
patients with either form of arthritis that 
would suggest the existence of hyper- 
parathyroidism as a causal factor. It is 
true that many of the cases of rheumatoid 
arthritis show x-ray evidence of decalcifica- 
tion, but this is no more than could be 
accounted for by disuse atrophy. The 
improvement in cases reported may have 
been due to anesthesia, rest in bed, or the 
natural remission of disease. Bauer also 
states that in the last five years at the 
Massachusetts General Hospital the two 
diseases, hyperparathyroidism and an- 
kylosing polyarthritis, have never been 
observed in the same patient, although 
seven cases of hyperparathyroidism had 
been studied. Also in reviewing the litera- 
ture of reported cases of osteitis fibrosa 
cystica, we have found no proven cases in 
which an accompanying arthritis of the 
ankylosing type was present. However, in 
many cases the earlier symptoms were 
often diagnosed arthritis of one sort or 
another before the true syndrome of 
hyperparathyroidism was discovered (see 
Symptoms). The occasional finding of 
enlargement of the parathyroid glands is 
probably simply compensatory hyperplasia. 

Basophilic adenomas of the pituitary 
gland (Cushing’s disease) may give rise to 
an osteoporosis as pointed out by Cushing 
that may resemble von Recklinghausen’s 


disease. Collip shows that there is some 
evidence that a secondary hyperpara- 
thyroidism is present in these cases. In 
one reported by Cushing the serum calcium 
was normal and the phosphorus low 
(2.7 mgms. per cent) and there was a high 
calcium excretion in the urine, but there 
was also the obesity, hirsutism, amenorrhea 
and hypertension characteristic of the 
basophilic syndrome. 

B. The Muscular System in Differential 
Diagnosis. 

In considering the effect of hyperpara- 
thyroidism on the muscular system, one is 
really considering the effect of hyper- 
calcemia per se, ie., hypotonia. The 
extreme muscular weakness of these pa- 
tients may suggest the diagnosis of pseudo- 
hypertrophy of the muscles or other 
muscular dystrophies. Studies of the cal- 
cium and phosphorus balance and of the 
skeleton should determine this point. The 
cardiac musculature may be _ involved 
sufficiently to give symptoms and bizarre 
electrocardiograms. The smooth muscula- 
ture of the gastrointestinal tract loses its 
tone giving symptoms of vague pains, 
constipation, nausea and vomiting, and 
indigestion, so tnat a diagnosis of gas- 
troptosis is often made, or organic diseases 
of the gastrointestinal tract suggested. 
Peripheral vasospastic phenomena, such as 
bluish color of the limbs, has led to a 
suspicion of Raynaud’s disease. Thus it 
should be remembered that generalized 
muscular weakness, bizarre gastrointestinal 
symptoms, and vasospastic phenomena do 
occur as symptoms of hyperparathyroidism. 

c. The Renal System in Differential 
Diagnosis. 

The polydipsia and polyuria resulting 
from increased calcium and_ phosphorus 
excretion in the urine may suggest dia- 
betes mellitus and even insipidus. Renal 
colic and hematuria or persistent al- 
buminuria often occur, so that a differential 
diagnosis involves the various nephritides, 
nephroses and infections of the urinary 
tract as well as calculi unassociated with 
parathyroid disease. 
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PROGNOSIS 


Whereas the disease of hyperparathy- 
roidism may produce a fatal issue, either 
in the form of acute parathyroid poisoning 
or, more commonly, through renal involve- 
ment, it probably smolders for years in 
the majority of cases, crippling but not 
killing. Spontaneous remissions are re- 
corded and suggest that hyperparathy- 
roidism may sometimes show relapses and 
remissions analogous to those seen in 
acromegaly and exophthalmic goiter. 


TREATMENT 


1. Medical Treatment. 

Albright, Bauer, Claflin and Cockrill 
report a series of cases treated by ingestion 
of phosphates with some beneficial results, 
but advised it only until surgery is available. 

Leopold reported apparent recovery of 
some cases by administration of calcium 
gluconate (1.5 gm. a day), together with a 
high calcium diet, rest and massage. 

As_ regards prophylactic therapy for 
prevention of renal damage in _hyper- 
parathyroidism, Albright, Baird, Cope and 
Blomberg pointed out that fluids should be 
forced and alkaline urine should be avoided, 
that the high phosphate diet, prescribed 
in the foregoing, while indicated for the 
demineralization process, imperils the kid- 
neys and should be used only when the 
blood values can be carefully followed 
and this applies to the high calcium diet 
as well. 

Vitamin pD in the form of viosterol in 
large amounts has been administered to 
patients but no appreciable effect on the 
calcium and phosphorus balance was noted 
by Albright, Aub and Bauer. Johnson 
states that “whereas vitamin D effectively 
protects against rickets or osteomalacia, it 
is evident from the experiments that it 
intensifies the disease produced by exces- 
sive parathyroid hormone.” However, 
Snapper and Boever report that such 
treatment increased the density of the 
bones as judged by roentgenograms. 

2. X-Ray Treatment. 
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Cutler and Owen believe that radiation 
therapy is indicated in cases of hy- 
perparathyroidism only under certain 
circumstances: 

a. When there are contraindications to 
operation; 

b. As a postoperative method when an 
adenoma is only partially removed; 

c. When, following removal of one 
parathyroid adenoma, a persistently high 
serum calcium suggests the possibility of 
hyperplasia or adenoma in the glands on 
the opposite side. 

The normal parathyroids are highly 
resistant to radiation, as has been shown 
experimentally and verified clinically. After 
exposure in treatment of the thymus, 
thyroid, or in cases with carcinomas of the 
larynx, no tetany develops even after 
intensive irradiation. 

That active hyperplastic cellular tissues 
are more radio-sensitive is a well established 
fact attested by the efficiency of this form 
of therapy in influencing the salivary, 
ovarian, pituitary or thyroid functions. 
Merritt and McPeak believe that it would 
seem likely that adenomatous and hyper- 
plastic parathyroid glands might respond 
similarly. Unfortunately, this is not the 
case, because irradiation has effected no 
cures or even temporary aid. Albright, 
Aub and Bauer followed the total calctum 
and phosphorus metabolism over a long 
period of time in patients who received 
large doses of x-ray over the parathyroid 
region without detecting any changes in 
the urinary excretions or blood values and 
subsequently a parathyroid tumor with 
no degenerative changes was removed. 
Similarly, irradiation of the skeleton has 
little or no benefit upon the tumors, or 
cysts and merely tends to increase the 
fibrosis of the marrow and thus enhance 
the anemia. 

3. Surgical Treatment. 

Since Mandl’s pioneer operation nine 
years ago, over 100 reported cures of 
hyperparathyroidism by means of surgical 
removal of parathyroid adenomas have 
accumulated. The identification and re- 
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moval of definite parathyroid tumor is not 
difficult unless it has an aberrant location. 
Recently Lahey has suggested a routine for 
completely exploring the regions in which 
parathyroid bodies may be found. Brewer 
has reported the occurrence of parathyroid 
tissue in the thymus in 4 cases of routine 
autopsies at the University of Michigan. 
In Churchill’s celebrated case, cure was 
effected after removal of an adenoma of an 
aberrant parathyroid gland located in the 
mediastinum. The mediastinum was 
searched because the disease, after several 
explorations of the neck during which 
parathyroid tissue was removed but no 
adenomata found, was uninfluenced and 
progressed, indicating the presence of 
hyperfunctioning parathyroid tissue in an 
abnormal location. 

Upon the assumption that hyperpara- 
thyroidism can exist in the absence of 
gross hyperplasia or neoplastic changes in 
the glands, Ballin and Morse have re- 
moved normal parathyroids when no tumor 
was found and have reported evidence 
of clinical improvement in a group of 
cases which, as stated previously, do not 
conform to the classical concept of 
hyperparathyroidism. 

Any actual surgical treatment of the 
cysts themselves may be necessary after 
the parathyroidectomy because the fibrous 
replacement of bone in these cysts may 
interfere with adequate recalcification and 
they may persist but tumors (osteoclas- 
tomata) disappear. Speed has advocated 
(a) the cystic area be widely opened, 
curetted and swabbed out, being left open 
for invasion by granulation tissue, or (b) 
placing into the cavity transplants of bone 
from some autogenous source, or, (c) the 
immediately surrounding cortex be jammed 
down into the cavity to obliterate it and 
act as a graft. 


POSTOPERATIVE COURSE 


Following the removal of a parathyroid 
tumor, there is often temporarily a marked 
decrease in the output of urine and in the 
excretion of calcium and phosphorus. The 


patients may become practically anuric. 
Tetany may develop if the blood calcium 
falls much below 7 or even 8 mgms. per 
cent. The sudden change from a high level 
of blood calcium to a low one may cause 
visual disturbances (temporary hyperacu- 
sis) and may affect the mental equilibrium. 
Such patients may become temporarily 
apprehensive. The treatment of tetany is 
beyond the scope of this paper, but one 
should mention the use of calcium and 
parathormone as routine postoperative 
treatment. The time required for the blood 
calcium and phosphorus to return to 
normal probably depends mainly on the 
need of skeletal repair. 

The improvement in symptomatology 
following operation is extraordinary. 
Whereas the only complaint before oper- 
ation may have been related to a fracture, 
the patient not infrequently says after 
the operation that he has not felt so well in 
years. There is a rapid gain in weight, 
constipation disappears, lassitude is _ re- 
placed by a feeling of energy, bone pain and 
tenderness disappear within a few days. 
This rapid disappearance of skeletal symp- 
toms is especially surprising in view of the 
fact that the sadiability is often not 
appreciably changed for six months. The 
osteoclastomata gradually disappear, but 
the cysts may remain indefinitely, as 
verified by Albright, Aub and Bauer. 
The renal stones persist and if they give 
rise to symptoms, should be treated as are 
calculi unassociated with hyperparathy- 
roidism. Osteoplastic operations may be 
necessary for correction of deformities 
resulting from fractured and twisted bones. 


CONCLUSION 


The diagnosis of hyperparathyroidism 
must be considered in patients presenting 
the most varied symptomatology—the 
patient with widespread skeletal disease 
with cysts, tumors, and fractures; the 
patient with an epulis of the jaw or 
generalized aches and pains varying from 
pain in the back to flat feet; the individual 
with renal colic; the patient with unex- 
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plained polyuria; the uremic; even perhaps 
the supposedly neurasthenic individual. 

Although suspected from other evidence, 
the final diagnosis is made in the chemical 
laboratory. Roentgenograms can only add 
confirmatory evidence. One must think of 
the diagnosis very often, but be prepared 
to be disappointed almost, but not quite, 
equally often. 
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HYPERPARATHYROIDISM 
COLLECTED CASES 


J. E. Jacoss, M.p. AND J. Dewey BisGARD, M.D. 


OMAHA, NEBRASKA 


N two previous articles* the history, 
etiology, pathology, diagnosis and 
treatment of hyperparathyroidism were 

discussed. Brief summaries of cases col- 
lected from the literature follow. 

To 1931 there had accumulated in the 
literature 101 proved cases of hyperpara- 
thyroidism. Ninety-seven of these were 
collected and abstracts reported in the 
British Journal of Surgery by Hunter and 
Turnbull.+ Seven cases not included in 
their report are abstracted here. In this 
collection there were included only those 
cases in which there was found either a 
tumor of a parathyroid body at operation 
or necropsy or an unquestionable negative 
balance in calctum metabolism. Thus to 
date there has been reported at least 145 
proved cases of hyperparathyroidism. 


CASE REPORTS 


Case 1 (Schnabel, T. G., Med. Clin. N. 
Amer., 14: 977-988 [Jan.] 1931). A white 
male with marked deformity from bowing of 
the extremities, stated that five years previ- 
ously he received a fracture of the mandible 
while boxing. Biopsy of the jaw was reported 
pathologic giant cell tumor. Besides increasing 
deformity of the spine and legs, there has been 
generalized body pain, urinary frequency, 
nausea and vomiting. The urine had contained 
two plus albumin, the serum calcium was 15.8 
mgms. per cent, and phosphorus 2.7 mgms. 
per cent. There was generalized osteoporosis 
and a right renal calculus. A hyperplastic 
parathyroid gland measuring 2 cm. X 2 cm. 
was removed on the left side. There was per- 
sistence and recurrence of symptoms and at 
reoperation another parathyroid adenoma, 
3.5 X 2 X 1.5 cm. was found on the same side 


* Jacoss, J. E. nd Biscarp, J. L). Am. Jour. Surg. 


+ Hupparp, R. ! . and Wentworth, J. A. A case of 
metastatic calcifica tion associated with chronic nephri- 
tis and hyperplasia of the parathyroids. Proc. Soc. 
Exper. Biol. and Med., 18: 1307, 1921. 
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at a deeper level. The patient made a complete 
recovery. 

Case u (Ballin, M. and Morse, P. F. Am. 
Jour. Surg., 12: 403-416 [June] 1931). A 
female, 39 years old, in 1914 developed a 
swelling in the left forearm (a bone cyst). In 
1915 she could not walk because of pain in the 
spine and legs. She died in 1925 and autopsy 
showed that all the bones were thickened, 
cystic and cut easily; also a left parathyroid 
tumor was found. 

Case 1 (Ballin, M. and Morse, P. F. Ann. 
Surg., 94: 4592-609 [Oct.] 1931). A male, 
65 years old, with onset of symptoms in 1927, 
complained of backache, pain in the legs, 
progressive curvature of the spine and height 
diminished two inches. A diagnosis of metasta- 
tic malignancy was made. X-ray examination 
showed generalized osteoporosis with com- 
pression of the lower lumbar vertebra. He was 
entirely bedfast. Serum calcium was 14.8 mgms. 
per cent. A right thyroparathyroidectomy was 
done, removing two cystic adenomatous para- 
thyroid glands followed with complete 
recovery. 

Case Iv (Ballin, M. and Morse, P. F. Ann. 
Surg., 94:592-609 [Oct.] 1931). A male, 55 
years old, in 1930 noticed onset of backache 
and progressive disability. Radiographs showed 
general demineralization of the skeleton with 
compression fracture of the lower thoracic 
segments. The serum calcium was 18.6 mgms. 
per cent. Three hyperplastic parathyroid 
bodies were removed, and patient made a good 
recovery. 

Case v (Ballin, M. and Morse, P. F. Ann. 
Surg., 94:592-609 [Oct.] 1931). A female of 
57 years, in 1927 developed backache with 
kyphosis and shortening of the spine. X-ray 
examination showed general demineralization of 
the skeleton, the serum calcium was 14.6 mgms. 
per cent. Two adenomatous parathyroid bodies 
were removed, and the patient recovered 
entirely. 

Case vi. (Dresser, R. and Hampton, A. O. 
Am. Jour. Roentgenol. and Radium Therap., 
25:739-748, [June] 1931). A female, 44 years 


old, complained of rheumatism with pain and 
swelling of the right forearm, frequency of 
urination, and the loss of fifty pounds. Fourteen 
years ago, she noticed a swelling in the region 
of the right lobe of the thyroid gland and was 
told that she had thinning of the bones. The 
blood calcium was 13.7 mgms. per cent, and 
the phosphorus 2.6 mgms. per cent. At opera- 
tion a tumor the size of a small tangerine (6.5 
X 5 X 3.cm.) was removed. Ten days later the 
blood calcium was 10.1 mgms. per cent and the 
phosphorus 3.35 mgms. per cent. The patient 
recovered, 

Case vu (Noble, T. P. Jour. Bone and 
Joint Surg., 14: 181-185 [Jan.] 1932). A 
Chinaman of 40 years had pain and swelling 
of the right arm. Roentgenograms showed a 
pathological fracture of the right humerus 
with numerous, irregular expansions of the 
cortex with cystic formation. He later de- 
veloped a spontaneous fracture of the left 
femur, then right femur, and swellings of the 
tibia and fourth rib. The serum calcium was 
14.2 mgms. per cent. At operation no tumor 
was found, but autopsy revealed an adenoma 
of the parathyroid gland measuring 2 X 1.8 X 
0.5 cm. 

Case (Gordon-Taylor, G., Wiles, P. 
and Baker, S. L. Brit. Jour. Surg., 19. 106-618 
[April] 1932). A male, 20 years, complained 
of pain in the left buttock and thigh followed 
by a spontaneous fracture of the left femur 
and an area of localized fibrocystic disease. 
The serum calcium was 16.9 mgms. per cent, 
and the phosphorus 4.2 mgms. per cent. The 
lesion was considered a malignant neoplasm 
and a disarticulation at the hip was done. 
He was well for about one year, then fractured 
the right femur and developed a collapse of the 
eleventh thoracic vertebra. An adenoma of 
the parathyroid gland was removed and the 
patient recovered. 

Case 1x (Wilder, R. M., Camp, J. D., 
Robertson, H. E. and Adams, M. Proc. Staff 
Meet. Mayo Clinic, 7: 597-606 [Oct. 19] 1932). 
A female of 48 years, who became nervous at 
41, developed stiff knees at 45 years and pain 
in both knees at 46. She then developed sciatica 
which confined her continuously to bed. The 
calcium, phosphorus and blood serum were 
normal. Two years later, she developed a 
pathological fracture of the left femur. The 
phosphatase value of the blood was high. A 
tumor of the parathyroid gland measuring 
2 X 1.5 X 1 cm. was removed from its location 
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between the trachea and esophagus. The 
patient died later of gastrointestinal symptoms 
with nutritional edema. 

Case x (Babcock, W. W. Surg. Clin. N. 
Amer., 12: 1387-1392 [Dec.] 1932). A single 
female, aged 25 years, first developed weakness 
in the left knee and one year later, swelling 
about this knee and a dull aching pain. The 
lesion was diagnosed as a giant cell tumor. 
There then developed a fusiform swelling of 
the first phalanx of the right index finger which 
radiologically had a “‘soap bubble” appearance 
and the skull showed a “nigger wool” appear- 
ance. There were bilateral renal calculi. The 
blood serum calcium was 12.5 mgms. per cent. 
A biopsy from the finger proved to be a giant 
cell tumor. A cystic tumor of the parathyroid 
gland measuring I cm. in diameter was re- 
moved. The patient died a few days later. 

Case x1 (Landon, J. F. Jour. Pediat., 1: 544 
[Nov.] 1932). A white boy, 2! years old, 
developed fever, cough and irritability at six 
months of age, and was treated for swelling of 
the left jaw at 11 months. He then complained 
of pain on being handled and limped on 
attempting to walk. The blood serum calcium 
varied from 10.5 to 19.4 mgms. per cent and 
the phosphorus from 2.5 to 5.5 mgms. per cent. 
X-ray films showed cystic areas in all long 
bones. A small mass was palpated near the 
left lobe of the thyroid gland. A small adenoma 
of the parathyrvid gland was removed from 
the left posterolateral aspect of the left lobe 
of the thyroid gland and the patient made a 
rapid improvement with cure. No tetany 
developed. 

Case x11 (Rosedale, R. S. Am. Jour. Patb., 
8: 745-754 [Nov.] 1932). A white female, 50 
years old, complained of aching muscles, 
general fatigability, and pain about both knee 
joints and in the lower part of the right tibia. 
She was unable to walk on account of weakness. 
There was also a history of renal calculi and 
there was a firm mass in the region of the right 
lobe of the thyroid gland. The blood calcium 
was 13.82 mgms. per cent, and the phosphorus 
2.3 mgms. per cent. There were cystic areas 
and decalcification in the ribs, clavicles, 
scapulas, humerii, tibias and mandible. A 
tumor of one of the parathyroid glands weigh- 
ing 7 grams and measuring 2 X 2.5 cm. was 
removed and the patient recovered. 

Case xu (Cohen, H. and Kelly, R. E. 
Brit. Jour. Sur., 20: 472-478 [Jan.] 1933). 
A female, 48 years old, had pain and swellings 
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in the jaw, head and legs. She had had a 
nephrotomy and four stones had been removed. 
The blood calcium was 13 to 17.4 mgms. per 
cent and the phosphorus 2.4 to 2.6 mgms. per 
cent. A parathyroid adenoma measuring 2.5 X 
1.5 X 1 cm. was removed and the patient 
recovered. 

Case xiv (Elmslie, R. C. Brit. Jour. Surg., 
20: 379-507 [Jan.] 1933). A female aged 45 
years had pain in the left arm on exertion for 
ten years. Nine years ago she had a fracture 
of the right humerus and four years ago a 
spontaneous fracture of the same humerus. 
X-rays showed cysts and decalcification at the 
fracture site and the area was curetted several 
times. The blood calcium was 14 mgms. per 
cent and the phosphorus 1 mgm. per cent. A 
parathyroid tumor on the left side was removed 
and the patient recovered. 

Case xv (Elmslie, R. C. Brit. Jour. Surg., 
20: 379-507 [Jan.] 1933). A female, age 26 
years, complained of aching in the bones and 
stated that an epulis had been removed from 
the jaw and that there had been a fracture of 
the femur and bilateral renal calculi. Roent- 
genogram showed cysts and general skeletal 
decalcification. A parathyroid tumor was 
removed and the patient was cured. 

Case xvi (Elmslie, R. C. Brit. Jour. Surg., 
20: 379-507 [Jan.] 1933). A female, age 23 
years, had pain in the left leg and a spontane- 
ous fracture of the left femur followed later 
by a fracture of the right femur. She then 
developed swelling of the hands. The blood 
calclum was 12.7 mgms. per cent and the 
phosphorus 2.7 mgms. per cent. A parathyroid 
tumor was removed and the patient recovered. 

Case xvul (Rankin, F. W. and Priestly, J. T. 
Amer. Jour. Surg., 20: 298-314 [May] 1933). 
A female, 34 years old, complained of difficulty 
in swallowing, pain in the right hip and 
generalized body pains. Roentgenograms sug- 
gested multiple metastases to the lumbar spine. 
Later a diagnosis was made of prolonged nutri- 
tional deficiency with osteoporosis. With the 
aid of proper diet, the patient improved and 
was able to be about for two years, then 
returned with pain in the right knee and a 
palpable node at the lower pole of the right 
lobe of the thyroid gland. The blood calcium 
was 12.2 mgms. per cent and phosphorus 1.2 
mgms. per cent. The basal metabolic rate was 
plus 21 per cent. A partial thyroidectomy 
with removal of a parathyroid tumor measuring 
6 mm. in diameter was done. The pathological 
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diagnosis was malignant adenoma of a para- 
thyroid gland. 

Case xvii (Keynes, G. and Taylor, H. 
Brit. Jour. Surg., 21: 20-28 [July] 1933). A 
male, 18 years old, complained of acute ab- 
dominal pain with persistent vomiting and 
urinary frequency. He had passed several 
small calculi. A year previously he had had 
pain in the right knee and swelling in the right 
jaw. The latter was explored and the tissue 
diagnosed as osteoclastoma. Six years previ- 
ously he had had aching pain in all bones, 
headaches, spontaneous fractures of the right 
humerus and generalized muscular atony. 
Roentgenograms show a generalized osteitis 
fibrosa cystica. The blood calcium was 14.7 
mgms. per cent and the phosphorus 1.47 mgms. 
per cent. A cystic parathyroid tumor measuring 
3.5 X 2.5 cm. was removed and the patient 
recovered. 

Case xix (Dyke, S. C., Walker, R. M. and 
Freman, E. Lancet, 2: 530-532 [Sept. 2] 1933). 
A female, aged 14 years, with “rheumatism” 
and pain in the legs showed in the roentgeno- 
grams generalized rarefaction of the skeleton. 
The blood calcium was 16.7 mgms. per cent. 
She developed pathological fractures of both 
femurs and a diagnosis of osteomalacia was 
made. A tumor of a parathyroid gland, 3 X 2 
x 1 cm. on the left side was removed and the 
patient became well. 

Case xx (Dyke, S. C., Walker, R. M. and 
Freman, E. Lancet, 2: 530-532 [Sept. 2] 1933). 
A female, aged 14 years, complained of a 
progressive painless deformity of the spine and 
lower extremities, of four years duration. She 
developed pathological fractures of the left 
clavicle and of both bones of the forearm. The 
blood calcium was 17.7 mgms. per cent and the 
phosphorus 2.8 mgms. per cent. Roentgeno- 
grams ‘showed generalized osteoporosis. A 
tumor weighing 5 grams was removed and the 
patient recovered. 

Case xxi (Schlesinger, H. and Gold, E. 
Klin. Webnscbr., 12: 784-787 [May 20] 1933). 
A female, aged 42 years, developed during 
postpartum from a miscarriage, severe pains 
in the legs with anorexia, and was unable to 
lift the legs. Her stature became gradually 
shorter. There was an enlargement of the left 
lobe of the thyroid gland, general decalcifica- 
tion and cyst formation of all bones. The 
blood serum calcium was 15.8 mgms. per cent 
and the phosphorus 2 mgms. per cent. A 
parathyroid adenoma in the left upper pole 
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of the thyroid gland, measuring 5 X 4 X 4cm., 
was removed. The patient recovered. 

Case xxi (Abel, A. L., Thomson, G. and 
Hawksley, L. M. Lancet, 2: 525-529 [Sept. 2] 
1933). A female, aged 58 years, who had had 
two children, developed weakness of all her 
extremities, especially the right arm, and pain 
in the bones of the left leg. She was always 
tired and faint. There was a swelling over the 
anterior aspect of the left tibia. Roentgeno- 
grams showed cystic areas in the left tibia and 
rarefaction of the entire skeleton. A biopsy 
was typically ostetitis fibrosa. The blood serum 
calcium was 14 mgms. per cent and the phos- 
phorus 1.8 mgms. per cent. A parathyroid 
tumor was removed from the lower pole of the 
thyroid gland and one year later the patient 
was well. 

Case xxi (Mimpriss, T. W. and Butler, 
R. W. Brit. Jour. Surg., 21, 500-506 [Jan.] 
1934). A male, aged 17 years, first developed 
pain in both knees and noticed tenderness on 
pressure in all long bones. He also had an epulis 
of the jaw. The serum calcium was 18.8 mgms. 
per cent and the phosphorus 2.9 mgms. per 
cent. There was an albuminuria. Roentgeno- 
grams showed a cystic area in both tibias and 
in both femurs. A retrosternal parathyroid 
tumor 12 mm. in diameter was removed from 
the thymus gland in which it was imbedded. 
The patient became well. 

Case xxiv (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 [April 
21] 1934). A female, aged 46 years, com- 
plained of weakness, constipation, and pain 
and tenderness in all bones. Roentgenograms 
showed decalcification and cysts in all long 
bones. The blood serum calcium was 13.7 
mgms. per cent, and the phosphorus 1.9 mgms. 
per cent. A tumor was palpated in the neck, 
and this parathyroid adenoma measuring 
6.5 X 5 X 3.5 cm. was removed. The patient 
recovered. 

Case xxv (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 [April 
21] 1934). A female, 60 years old, complained 
of weakness, constipation, weight loss, back- 
ache and polyuria. Roentgenograms showed 
decalcification of the entire skeleton. The 
blood serum calcium was 12.3 mgms. per cent 
and the phosphorus 3.6 mgms. per cent. A 
right parathyroid adenoma measuring I X 7 X 
.5 cm. was removed and the patient recovered. 

Case xxvi (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 [April 
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21] 1934). A female, aged 13 years, com- 
plained of weakness, loss of weight, bone pain 
and polyuria. There was marked decalcification 
with cyst formation in all bones, and nephro- 
lithiasis. The blood calcium was 12.1 mgms. 
per cent and the phosphorus 4.7 mgms. per 
cent. There was albuminuria. A right para- 
thyroid adenoma measuring 2.2 X 1.7 X I cm. 
was removed and the patient recovered. 

Case xxvii (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 [April 
21] 1934.) A female, 41 years old, complained 
of weakness, constipation, bone pain, kyphosis, 
polyuria. She showed decalcification and cysts 
in all bones and a pathological fracture of the 
femur, as well as bilateral renal stones. The 
blood calcium was 14.2 mgms. per cent and the 
phosphorus 2.3 mgms. per cent. There was also 
albuminuria. A parathyroid adenoma 3.5 X 2 
xX 1cm. was removed, followed by the patient’s 
recovery. 

Case xxvii (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 [April 
21] 1934). A female, aged 55 years, had com- 
plained of polyuria and renal colic. X-ray 
examination showed nephrolithiasis and mild 
decalcification of all bones. There was an 
albuminuria. A parathyroid adenoma on the 
right side measuring I X I X 1.5 cm. was 
removed, and the patient recovered. 

Case xxix (Albright, F., Aub, J. C. and 
Bauder, W. J. A. M. A., 102: 1276-1287 
[April 21] 1934). A male, aged 35 years, 
complained of weakness, constipation, loss of 
weight, bone pain, polyuria and fractures with 
deformity. X-ray studies showed decalcifica- 
tion and cyst formation, pathological fractures 
and bilateral nephrolithiasis. The blood calcium 
was 16.5 mgms. per cent, and the phosphorus 
1.4 mgms. per cent. There was an albuminuria, 
An adenoma of the parathyroid gland, measur- 
ing 3 X 3 X 3 cm. was removed from the 
mediastinum. The patient died one month 
later following removal of renal calculus. 

Case xxx (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 [April 
21] 1934). A female, 36 years old, complained 
of weakness, ease of fatigue, constipation, 
weight loss, pain in the bones, epulis and 
polyuria. Roentgenograms showed decalcifica- 
tion and cyst formation in all bones, the blood 
calcium was 13.7 mgms. per cent and the 
phosphorus 2.4 mgms. per cent. An adenoma 
of a parathyroid gland measuring 3.5 X 2 X 
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1. cm. was removed from the mediastinum 
and the patient recovered. 

Case xxx1 (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 
[April 21] 1934). A female, aged 44 years, 
complained of localized bone pain, and had a 
pronounced limp. Roentgenograms showed 
mild decalcification of the skeleton and a right 
renal calculus. The blood calcitum was 14 mgms. 
per cent and phosphorus 1.5 mgms. per cent. 
A right parathyroid adenoma measuring 2 X 
0.8 X 16 cm. was removed and the patient 
recovered. 

Case xxx (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 
[April] 1934). A male, 33 years old, com- 
plained of weakness, fatigue, bone pain, 
polyuria and decalcification of the skeleton 
and bilateral nephrolithiasis. The blood serum 
calcium was 16.8 mgms. per cent and phos- 
phorus 2.9 mgms. per cent. There was also an 
albuminuria. A left adenoma of a parathyroid 
gland measuring 4 X 2.2 X 2cm. was removed. 
The patient recovered. 

Case xxxut (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1278 
[April 21] 1934). A female, 54 years of age, 
complained of weakness, loss of weight, a 
compression fracture of a vertebra with a cord 
bladder. There was mild decalcitication of all 
bones and a bladder stone. The blood serum 
calcium was 14 mgms. per cent and phosphorus 
2.3 mgms. per cent. A left parathyroid adenoma 
measuring 3 X 1.7 X .8 cm. was removed with 
partial recovery of symptoms. 

Case xxxiv (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 
[April 21] 1934). A female, aged 53 years, 
complained of weakness, fatigue, constipation, 
weight loss, bone pain and epulis of the jaw 
and polyuria. There was general skeletal 
decalcification with cystic areas and pathologi- 
cal fractures. The blood serum calcium was 
13.9 mgms. per cent and the phosphorus 1.6 
mgms. per cent. There was also albuminuria. 
A left parathyroid adenoma measuring 3 X 2 
x I cm. was removed. The patient was much 
improved. 

Case xxxv (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 
[April 21] 1934). A female, age 51 years, 
complained of lassitude, bone pain and renal 
colic. There was no decalcification of the bones 
but there were bilateral renal calculi. The 
blood serum calcium was 11.5 mgms. per cent, 
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and the phosphorus 3.5 mgms. per cent. A left 
parathyroid adenoma measuring 1.5 X 1.5 X 
1.5 cm. was removed. The patient recovered. 

Case xxxvi (Albright, F., Aub, J. C. and 
Bauer, W. J. J. A. M. A., 102: 1276-1287 
[April 21] 1934). A male, aged 22 years, 
complained of weight loss and hematuria. 
There was no skeletal decalcification but there 
was a right renal calculus. The blood serum 
calclum was 15.8 mgms. per cent, and the 
phosphorus 2.8 mgms. per cent. A left para- 
thyroid adenoma measuring 1.7 X 1.7 X 1.7 
cm. was removed. The patient rapidly regained 
weight and strength. 

Case xxxvui (Albright, F., Aub, J. C. and 
Bauer, W. J. J. A. M. A., 102: 1276-1287 
[April 21] 1934). A male, aged 52 years, was 
thin, chronically fatigued and complained of 
renal colic. There was moderate decalcification 
of the skeleton and calcification in both kid- 
neys. The blood serum calcium was 14.5 mgms. 
per cent and the phosphorus 1.9 mgms. per 
cent. A right parathyroid adenoma measuring 
2.2 X 1.2 X 1 cm. was removed. The patient 
made a partial recovery. 

Case xxxvu (Albright, F., Aub, J. C. and 
Bauer, W. J. J. A. M. A., 102: 1276-1287 
[April 21] 1934). A female, aged 62 years, 
complained of lassitude and polyuria. There 
was no decalcification but there were bilateral 
renal calculi. The blood serum calcium was 
15 mgms. per cent and phosphorus 2.2 mgms. 
per cent. Three hyperplastic parathyroid 
glands were removed. 

Case xxxix (Albright, F., Aub, J. C. and 
Bauer, W. J. A. M. A., 102: 1276-1287 
[April 21] 1934). A male, age 26 years, com- 
plained of lassitude and polyuria. There was 
no skeletal decalcification but there were 
ureteral calculi. The blood serum calcium 
was 16.7 mgms. per cent and the phosphorus 
1.7 mgms. per cent. Two hyperplastic para- 
thyroid glandules were removed. 

Case xt (Albright, F., Aub, J. C. and Bauer, 
W. J. A. M. A., 102: 1276-1287 [April 21] 
1934). A female, aged 55 years, complained 
of renal colic. There was no skeletal decalcifica- 
tion but there was an ureteral calculus. The 
blood serum calcium was 12.4 mgms. per cent 
and the phosphorus 2.1 mgms. per cent. 
Three hyperplastic parathyroid glandules were 
removed. 

Case xu (Bevere, L. and Sorrentino, B. 
Riforma Med., 48: 313 [Feb. 27] 1932). A 
female, aged 35 years, during her tenth 
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pregnancy developed pains in both legs and 
three years later, spontaneous fractures of the 
left humerus, right femur, right clavicle and 
the right humerus. There was decalcification 
of the bones with cyst formation and a blood 
calcium of 14.65 mgms. per cent, and phos- 
phorus 2.95 mgms. per cent. 

Case xu (Jour. de méd. de Par., 53: 178-182 
{March 3] 1932). A woman, aged 41 years, who 
had had pain for four years in both legs and the 
lumbar region, fell and developed a fracture 
of the right femur which failed to unite. Some- 
time later there was a spontaneous fracture 
of the left femur and right humerus. She also 
had marked muscular atony, constipation, 
anorexia and vomiting. Her stature had 
shortened with the development of a kyphosis. 
All of her teeth had fallen out. The blood 
Wassermann was positive. Roentgenograms 
showed generalized fibrocystic disease. The 
blood serum calcium was 14.5 mgms. per cent 
and the phosphorus was 4.3 mgms. per cent. 
Operation was refused and at postmortem 
examination a tumor was found under the 
right lobe of the thyroid gland measuring 
35 X 30 X 20 mms., which histologically was 
parathyroid tissue. 

Case xu (Acta chir. Scandin., 74: 485-490, 
1934). A man, 74 years old, complained that 
for two years he had had rheumatic pain, 
fatigue and an ununited fracture of the neck 
of the right femur. He developed a spontaneous 
fracture of the left femur, marked constipation 
and urinary frequency. Roentgenograms were 
characteristic of a fibrocystic disease. The blood 
serum calcium was 13 mgms. per cent. A 
parathyroid tumor of the left side measuring 
15 X 25 X 35 mm. was removed. The patient 
died three days later but there was no autopsy. 

Case xiv (Elson, K. A., Wood, F. C. and 
Ravdin, I. S. Am. Jour. Med. Sc., 191: 49-55 
[Jan.] 1936). A woman, aged 35 years, for 
five years had complained of lassitude and 
fatigability, polyuria and polydipsia and con- 
stipation, and for two years joint and bone 
pain. Roentgenograms were characteristic of 
generalized fibrocystic disease and there was 
parenchymal calcification of both kidneys. 
The blood serum calcium was 15 mgms. per 
cent and the phosphorus 2.7 mgms. per cent. 
Two parathyroid adenomas were removed 
and the patient made a complete recovery. 

Case xv (Barker, L. F. Jour. Bone and Joint 
Surg., 16: 435-440 [April] 1934). A female, 
aged 65 years, stated that ten years previously 


she had developed a pathological fracture of 
the right humerus and a year later a refracture 
of the same arm. Diagnosed as osteitis fibrosa 
cystica, the cyst was curetted. Roentgenograms 
showed extensive rarefaction and cyst forma- 
tion in all bones and also nephrolithiasis of 
the left kidney. The blood calcium was 12.9 
mgms. per cent and the phosphorus 2.7 mgms. 
per cent. A right parathyroid adenoma measur- 
ing 2.5 X 1.5 cm. was removed and the patient 
became fairly well. 

Case xvi (Cahill, J. A., Jr. M. Ann. District 
of Columbia, 2: 275-278 [Nov.] 1934). A 
female, aged 22 years, complained of pain and 
swelling of the right forearm, nausea and vomit- 
ing, and diarrhea for two years. She developed 
fractures of the left humerus and the left 
patella. There was a small tumor palpable in 
the right side of the neck. Roentgenograms 
were characteristic of generalized fibrocystic 
disease with pathological fractures. The blood 
serum calcium was 17.2 mgms. per cent and the 
phosphorus 1.5 mgms. per cent. A pea-sized 
tumor was removed from the inferior border 
of the right lobe of the thyroid gland and the 
patient recovered. The blood calcium and 
phosphorus became normal. 

Case xtvui (Lahey, F. H. and Haggart, G. E. 
Surg., Gvnec., and Obst., 60: 1033-1051 [June] 
1935). A female, 62 years old, with a de- 
formity of the spine complained of diffuse 
pain throughout the body. Roentgenograms 
were characteristic of fibrocystic disease. The 
blood serum calcium was 17.2 mgms. per cent 
and the phosphorus 2.5 mgm. per cent. A left 
parathyroid adenoma measuring 1.5 X 3 X 4 
inches was removed with relief of symptoms. 

Case xiv (Lahey, F. H. and Haggart, G. 
E. Surg., Gynec., and Obst., 60: 1033, 1051 
[June] 1935). A female, aged 53 years, com- 
plained of pain in the knees and in the back 
of the neck. There was diffuse osteoporosis 
of the skeleton. The blood serum calcium was 
14.9 mgms. per cent and the phosphorus 2.2 
mgms. per cent. An olive-sized parathyroid ade- 
noma was removed and the patient improved. 

Case xix (Lahey, F. H. and Haggart, G. E. 
Surg., Gynec., and Obst., 60: 1033-1051 [June] 
1935). A female, 74 years old, complained of 
severe pain in the legs and gave a history of 
spontaneous fractures. She had a goiter and 
roentgenograms were characteristic of general 
fibrocystic disease. The blood serum calcium 
was 11.3 mgms. per cent and the phosphorus 
1.9 mgms. per cent. A parathyroid adenoma 
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the size of a lime and another the size of a 
cherry were removed and the patient recovered. 

Case t (Lahey, F. H. and Haggart, G. E. 
Surg., Gynec. and Obst., 60: 1033-1051 [June] 
1935). A female, 44 years of age, complained 
of diffuse low back pain and pain in both 
knees for two years and had developed a 
scoliosis and kyphosis. Roentgenograms were 
characteristic of generalized fibrocystic disease. 
The blood serum calcium was 15.1 mgms. per 
cent and the phosphorus 2.4 mgms. per cent. 
A right parathyroid adenoma the size of a 
walnut was removed. 

Case 1 (Lahey, F. H. and Haggard, G. E. 
Surg., Gynec. and Obst., 60: 1033-1051 [June] 
1935). A female, age 52 years, complained of 
low back pain and generalized pain throughout 
the body. There was general skeletal decalcifi- 
cation with a compression fracture of the first 
lumbar vertebra. The blood serum calcium 
was 14.1 mgms. per cent and the phosphorus 
2 mgms. per cent. A right parathyroid adenoma 
the size of a lima bean was removed and the 
patient recovered. 
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SUMMARY 


All the reported cases present many or 
all of the clinical features characteristic 
of hyperparathyroidism, and in all of those 
in which surgical or postmortem explora- 
tion of the neck was performed definite 
tumors of one or more parathyroid glands 
were found. The skeletal changes consisted 
of osteoporosis, fibrocystic changes, osteo- 
clastomas and spontaneous fractures. All 
the patients complained of bone pains and 
weakness, many of constipation, and several 
of symptoms associated with renal calculi. 
Diminution in stature and skeletal de- 
formities were noted frequently. In those 
patients with the studies of blood 
and the urinary chemistries there were 
definitely demonstrable, hypercalcinemia, 
hypophosphonemia, hypercalcinuria and 
hyperphosphouria. 
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SURGICAL TREATMENT OF PENDULOUS 
HYPERTROPHIC BREAST 


PaLacio Posse, M.D. 


BUENOS AIRES, ARGENTINA 


NEW method" forgthe treatment of before operation another grain of veronal 
mammary ptosis is described which 
the author used in 126 recent 


Fic. 1. The operating lines traced on the breasts 
of the patient; a, the buttonhole where the 
areola and nipple will be placed in their new 

position; 8, represents the anterior flap and 

c, the submammary fold. These two lines 

intersect at their ends. 


surgical cases. After three years spent in 
Europe studying plastic and reconstructive 
surgery and six years of continuous prac- 
tice in Argentina with over 600 patients 
treated, I concluded that the method pre- 
sented offers a number of advantages, 
which make it possible to attain the best 
results without the danger of necrosis. 


PRELIMINARY TREATMENT 


Following the usual analysis previous 
to all operations a light diet for two days 
is recommended before the operation, 
giving preference to carbohydrates. The 
night before the operation, she should 
retire early and take 1 or 2 grains of 
veronal or a similar sedative. Shortly 


293 


is given and followed by a strong dose 


of escopolamina-eucodal-efetonina, while 


a. 

Fic. 2. The patient is lying down horizontally, in 
which position the gland points outward and 
upward. The drawing shows clearly the section 
between lines, B and c, where the epidermis is 
removed. 


tracing the outline of the operation with 
a dermographic pencil. The skin is disin- 
fected with a solution of two parts alcohol 
and one part tincture of iodine, or with 
a solution of picric and alcohol. Special 
care should be exercised to prevent the 
traces of the outline of the operation from 
being wiped out. 


OPERATIVE TECHNIQUE 


The operation is generally done in one 
stage under local anesthesia, using less than 
200 c.c. of one half per cent solution of 
novocaine. By this method I have operated 
upon both breasts at the same time, with- 
out ever having to resort to general 
anesthesia. 
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By subdividing the operation into five 
separate stages I shall attempt to describe 
the method in all cases of pendulous 
hypertrophic breasts. 


Fic. 3. Also shows the patient lying down. The 
buttonhole for the areola has been opened and 
the gland has been cut into two segments by an 
incision which reaches down to the pectoral 
fascia. 


Fic. 5. The lower segment is sutured by two or 
three silk threads to the pectoral fascia. 


1. Anesthesia is applied superficially to 
the skin between the lines B and c, Figure 
1, and subsequently the epidermis of that 
section is removed as seen in Figure 2. 
The object of this procedure is to insure 


the greatest possible safety to the areola 
and the nipple, maintaining not only the 
main blood supply from the interior vessels 
but also, and to my mind the most im- 


Fic. 4. The upper segment has been almost 
entirely emptied of the gland, the lower seg- 
ment to occupy its position. 


Fic. 6. By means of a pair of forceps, the areola is 
made to pass through the buttonhole into its 
new position. 


portant point, the skin blood supply, as 
represented by the full conservation of the 
dermis with its nerves and blood vessels. 
2. Deep anesthesia of the gland is 
applied on the whole extension of line B, 
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after which the gland is divided into two 
segments by an incision which reaches 
down to the pectoral fascia. At the same 


Fic. 7. “The entire rim of the areola has been 
sutured and the anterior flap is being pulled 
with Chaput pincers and sutured to the sub- 

mammary fold. 


9g. The patient is shown in the 
operating outline is traced on the breast and 
the nipple points downward. 


time a buttonhole is shaped as described 
in Figure 3. 

3- The major part of the upper segment 
of the gland is then emptied as shown in 
Figure 4 and by means of two or three 
stitches with thick silk thread the lower 
segment is fixed to the pectoral fascia 


New Series Vor. XXXVIII, No. 2 Posse—Pendulous Hypertrophic Breast American Journal of Surgery 295 


and to the remaining portion of the gland 
of the upper segment (Fig. 5). 


Fic. 8. Areola and submammary fold are sutured; 


4. The nipple is henceforth pulled 


the patient is in the upright position. 


Fic. 10. Side view showing all sutured parts fully 


finished. 


through the buttonhole into its new 
position, where it is carefully sutured 
(Fig. 6). 

5. In the last stage the edge of the upper 
segment following line B has to be thinned 
out, in order to join the lower segment on 
line c, where both parts are sutured 
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A B 


Fig.11. A, hypertrophy of the breasts in a woman 45 years old, with the arms in normal position; B, the 
result of the operation and suture lines, with the arms in a raised position, two months after removing 
the stitches. Note absence of scars. 


A B 
Fig. 12. A, mammary ptosis in an opera singer, 39 years old, mother of four children B, the result twenty 


days after removing the stitches. 
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together, being careful to provide a small 
drain at the outer third of this line, which 
I generally remove after three days (Figs. 
7 and 8). 

The entire operating field is then covered 
with cicatul or tulle grase lumiere. After 
having been properly bandaged the patient 
can return to her home, it being advisable 
for her to keep relatively at rest for two or 
three days. 

The sutured stitches of the areola and 
the submammary fold which follows line 
B-C are withdrawn on the tenth day to the 
extent of half of their number, and the 
remaining half are removed on the eleventh 
or twelfth day (Figs. 9 and 10). 


ADVANTAGES AND DISADVANTAGES 


Among the advantages I consider the 
following: 
1. General anesthesia is not required. 
2. The patient is able to go home shortly 
after the operation. 
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3. The entire operation requires but one 
sitting, meaning that a minimum of time 
is wasted, which may be of great economic 
importance to people who are employed. 

4. The gland remains solidly fixed in 
its new position in the exact size desired. 

5. The danger of necrosis of the areola 
and nipple, which unfortunately is so 
frequent in other procedures of operation, 
is eliminated. 

Among the drawbacks to this method | 
shall mention the following: 

1. The total time required for the opera- 
tion is longer, sometimes about three hours 
or more being necessary. 

2. The surgical treatment by this method 
must be exercised with a larger amount of 
skill rather than the usual procedures. 


SUMMARY 


Having thus far obtained satisfactory 
results with this technique for the surgical 
treatment of pendulous breasts, its descrip- 
tion is presented in detail. 
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N spite of all that has been written on 
ingrown toe-nail in the past, one must 
admit that (1) there is no concise and 

generally accepted method of treatment, 
(2) in the hands of most surgeons prac- 
tically all methods of treatment still result 
in occasional recurrences, (3) conservative 
methods of treatment require too much 
time and are frequently ineffective, and 
(4) the incapacitation from surgical treat- 
ment is entirely out of proportion to the 
severity of the lesion. 

Our purpose is to summarize the history 
and present status of the subject, and to 
present a routine of treatment which 
incurs a minimum loss of time to the 
patient and which the writer has used for 
several years with great success. 

“Ingrown toe-nail’” is a misnomer. 
It is generally conceded that the underly- 
ing pathology is not the growth of the nail 
into the flesh, but rather the growth of the 
flesh upon the edge of the nail. 
More descriptive are the terms “‘infleshed 
toe-nail’”’!*?! and ‘“‘embedded_ toe-nail,’’* 
but the common usage of the first name has 
given it a status of approval similar to that 
of other medical misnomers. 


ANATOMY AND PHYSIOLOGY OF THE NAIL 


The nail is implanted into the skin 
proximally by the root, the exposed portion 
being called the body and its distal end the 
free border. The two lateral borders are 
overhung by margins of normal skin, the 
nail-walls. Proximally overhanging the 
root is a thin parchment membrane, 
the eponychium, or cuticle, which is a distal 
extension of the stratum corneum of the 
skin. The nail-plate itself is a specialized 


INGROWN TOE-NAIL* 
A CLINICAL STUDY 


Cart J. HEIretz, M.D. 
Surgeon of the Staff, Jewish Hospital of St. Louis 
ST. LOUIS, MISSOURI 


horny layer of stratum corneum. Proxi- 
mally near the root a white, opaque, 
semilunar area, the lunula, can be seen. 
It is sometimes necessary to push the 
eponychium back a bit to get a good view 
of this. The nail plate lies on a fibrous, 
white, cartilage-like layer known as the 
nail-bed, a continuation of the stratum 
germinatiwum of the adjacent skin. The 
portion of the nail-bed underlying the 
lunula is called the matrix. This structure 
consists of a half dozen layers of cells 
from the stratum germinativum, having 
a brownish tint but appearing white in 
reflected light and imparting the normal 
white color to the lunula. These cells 
gradually pass over into the root of the 
nail,*** (Fig. 1.) 

The matrix is of considerable importance 
in this discussion, as it alone is concerned 
with growth of the nail.*°* This was 
clearly demonstrated by Quénu in 1887,"? 
and has been confirmed by other observ- 
ers.°? However, one occasionally reads 
statements that the nail grows also from 
the “fold of eponychium overlying the 
nail and its junction with the cells proximal 
to the nail,’** and from the nail-bed.* 
These statements show lack of careful 
observation. It is true that if the nail-plate 
is removed and the matrix destroyed, the 
nail-bed will secrete a thin, lamellated, 
cornified, epidermoid layer, which has been 
mistaken for regenerated nail.®7* However, 
this lacks the texture, the rigidity and the 
structure of the nail-plate. Another impor- 
tant, almost axiomatic observation is that 
every part of the nail-plate grows straight 
out from the corresponding part of its 
root, e.g., the medial side of the root will 


* From the Surgical Service of the Aaron Waldheim Health Clinic, Jewish Hospital of St. Louis. 
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eventually grow out to form the medial 
side of the free border. 
The writer has been able to demonstrate 
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of pressure on the toes, which, as will be 
shown later, is largely responsible for the 
development of the condition. 


Stratum Corneum 


=“ —~ 


Nail Root 


repeatedly these principles of nail growth 
during his clinical observations. 


ETIOLOGY 


Ingrown toe-nail is a relatively common 
lesion. Dardignac,!’ who had under his 
care 6000 infantry men for a period of 
seven years, observed that 2 per cent 
developed this affection at one time or 
another. 

Nearly all authorities agree that the 
condition is most prevalent amongst young 
adults.*:!" Gosselin, quoted by Block,' 
reported forty-one of fifty-four cases under 
twenty-one years of age. My own cases 
are classified according to age as follows: 


Years No. Cases 
2 
32 


The youngest patient was 12 and the 
oldest 73 years. The explanation for this 
predominance among younger people is 
not entirely clear although the amount 
of walking may play a role. It is possible 
that the rapid increase in size of the foot 
and nail occurring in adolescence is not 
accommodated for by a frequent change in 
size of the shoes.* The result is an increase 


Fic. 1. Longitudinal section through the root of a nail. (Redrawn and modified from Gray’s Anatomy.) 


In the middle of the last century Gosselin 
reported a preponderance of males to 
females of 514 to 1, and Bouchaud of 2!4 
to 1." Nicaise® also reported a greater 
number in men. Recently there seems to be 
a relative increase of the number of cases 
in females, so that Keyes reported three- 
fourths of them in females, and in my 
cases there were 15 males and 17 females. 
It is possible that changes in shoe styles 
have been a factor in this relative increase 
in females. Women’s shoes have certainly 
become narrower at the toes and higher 
heeled, tending to increase the pressure 
on the toes. 

There has been no evidence to show that 
occupation predisposes to this condition. 
The amount of walking done by the 
individual, however, has been blamed by 
some investigators.*''*4 In favor of this 
is the fact that, in spite of more comfort- 
able and roomy shoes, the condition is 
usually considered as frequent in males 
as in females, and there is no question of 
the greater amount of walking done by 
men. Also, military surgeons in charge of 
large numbers of infantry have found this 
to be one of their most troublesome minor 
surgical problems. On the other hand, 
Bouchaud" expressed the belief that people 
who do a large amount of walking have 
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developed a sufficiently hardened skin to 
resist the development of this condition. 

Several other factors have been cited as 
underlying etiological factors. Gross,”* Hick- 
man*® and Morris, quoted by Block,* 
having seen several cases in individuals 
of the same family, assumed there was an 
hereditary predisposition to the lesion. 
It is more likely that these families were 
prone to purchase their ill-fitting shoes 
in the same place. Nicaise® described a 
type of great toe, flattened, or spatula- 
like, which he believed when present 
predisposed to this affection. However, 
he was careful to note that it may also 
develop on a previously normal looking 
toe. It hardly seems likely that direct 
injury can be considered a causative agent, 
although Nicholson®! has described the 
condition following a blow to the toe. 
No other investigator has stressed this 
point. Certain it is that direct trauma to 
the toe is very common, much more 
common than the occasional development 
of ingrown toe-nail would lead one to 
believe. 

Ingrown nail occurs almost exclusively 
on the great toe of either foot. The fact 
that it never occurs on the hands, and 
almost never on any of the other toes, 
indicates that there must be some con- 
formation of the great toe and nail that 
predisposes to its development. A glance 
at the normal great toe, comparing it with 
the adjacent toes, will reveal a real dif- 
ference. The greatest width of all the nails 
except the great toe is only slightly less 
than the width of the digit itself, thereby 
leaving very little wall of soft parts on 
either side to overhang the nail edge. 
However, in the average great toe, the 
greatest width of the nail may occupy 
only two-thirds the width of the digit at 
that place, leaving a good margin of nail- 
wall on either side to overhang the nail 
edge.® I am skeptical if any case of ingrown 
toe-nail ever develops on a toe other than 
the great toe, notwithstanding several 
reports to the contrary.*' I also have 
seen two individuals who presented lesions 
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resembling ingrown toe-nails on digits 
other than the great toe, one having two 
toes so involved. Examination revealed 
that the nail itself was not embedded, but 
that there was a chronic draining infection 
of the nail-wall, accompanied by swelling 
and pain and having the characteristics 
of a fungus infection. In both cases fungi- 
cide treatment was instituted; in one the 
edge of the nail was packed away; in the 
other it was not. Both cleared up in about 
the same period of time. In one case, the 
nail was so loose that it was easily lifted 
off its bed. I have not seen a similar 
loosening by infection of the nail of the 
great toe, but there is no reason why it 
might not occur in fungus infections of 
that toe. 

Most writers have found the condition 
more common on the right toe than on the 
left." My figures show the left a bit 
more frequently involved: eleven were on 
the right, fourteen on the left, and seven on 
both feet. Stewart® has made the interest- 
ing observation that the right foot is more 
commonly involved in right handed indi- 
viduals, while the left foot seems more fre- 
quently involved in left handed persons. 
For practical purposes one must conclude 
that the right foot is slightly more fre- 
quently involved than the left, and that 
both feet are affected in about one-third 
to one-fourth of the cases. 

There seems to be some dispute as to 
which border is more often affected. To 
eliminate some of the confusion sometimes 
encountered in the literature, we shall 
designate that edge of the nail adjacent to 
the second digit as the peroneal border and 
the other border the tibial border. Early 
writers’ were of the opinion that the 
peroneal edge was more commonly in- 
volved. Ney® found the condition more 
frequent along the tibial border. My own 
thirty-two cases show involvement of 


twenty-six peroneal and twenty tibial 
borders. 

The immediate causes of ingrown toe- 
nail are pressure due to foot-wear and 
Nearly 


improper cutting of the nails. 
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all authorities agree that ill-fitting foot- 
wear forms the basis of most of the 
15-26-59 When one considers 
that ingrown toe-nail is a disease of civil- 
ization, that savages and other people who 
habitually go barefooted rarely develop it,” 
and that the condition will generally clear 
up if a patient is bedridden because of a 
prolonged illness, there is little room for 
argument on the role played by footwear.* 
The shoes act as a wedge in which the toes 
are cramped into a smaller space than their 
normal spread requires. The result is pres- 
sure on all the toes, but probably more on 
the great toe because of its function in 
locomotion, its greater prominence, and 
because most faulty shoes present an out- 
curving of the medial border of the last 
which exerts a direct pressure on the tibial 
edge of the great toe. (Fig. 2.) A similar 
condition will result from the wearing of 
high heeled shoes. In this case the foot 
slides forward and the toes are cramped in 
the conical shaped front part of the shoe. 
Although stockings conform more easily to 
the shape of the foot, it is conceivable that 
they too may exert a confining effect.” 
One can readily visualize how this pres- 
sure acts on the tibial edge of the toe. 
Because the great toe has a wide overhang- 
ing nail-wall, the edge of the nail acts as a 
fixed dull cutting edge, over which the soft 
parts are squeezed every time the patient 
takes a step. The pressure exerted on the 
peroneal nail edge is less direct. Here also 
there is a thick nail-wall, but it is not the 
* Recently my attention has been drawn to two cases 
of “ingrown toe-nail” developing in patients who were 
chronically invalided and almost completely bedridden. 
One of these patients had multiple sclerosis, the other 
pulmonary tuberculosis. Both of these cases had 
abnormal nail curvatures resulting from trophic changes 
such as ridging, thinning, malformation and brittleness. 
The nail edges exerted what amounted to a cutting 
action on the nail-walls. The findings usually seen in 
ingrown toe-nails, as thickened nail-wall, rigid nail- 
plate and relative narrowness of the nail, were absent. 
Added factors of pressure of the bed sheets and inade- 
quate circulation (both patients had absent dorsalis 
pedis pulsations) might suffice to complete the etio- 
logical picture. It is likely that except for such trophic 
changes, any increased convexity of the nail that might 


be present is the result of increased pressure, rather 
than the prime cause of ingrown toe-nail. 


Heifetz—Ingrown Toe-Nail 


more deeply embedded edge is left be- 


American Journal of Surgery 301 
direct pressure of the shoe, but rather that 


of the second digit that is responsible for 
the development of the lesion. If one 


Fic. 2. Diagram showing the 

direction of the pressure 

exerted by the outcurving 

medial border of an incor- 

rect shoe against the tibial 

border of the great toe. 
examines the toes as they lie in the forma- 
tion of a peroneal edge lesion, it is usually 
possible to demonstrate that the second 
digit lies somewhat below the plane of the 
great toe. When the foot is then confined 
by a tight shoe, the soft parts on the 
peroneal border of the great toe are pushed 
up over the peroneal nail edge,*:!°:3!4!- 
every step of course aggravating the 
condition. 

Improper cutting of the toe-nails is 
almost universal. Most people trim their 
toe-nails as they do their fingernails, except 
that the trimming is usually done more 
closely. Particularly is this true of the great 
toe-nail, as this nail has the tendency to bore 
holes through the ends of closely fitting 
stockings. When the trimming is carried 
closely around the edges, a sharper and 
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hind,":?68*:5! the better to irritate the 
adjacent soft parts, especially when tightly 
fitting shoes are worn. Once this irritation 
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cally offending portion without leaving a 
spur behind, and this relieves the condition. 
If the lesion progresses, however, it 


Fic. 3. A. Improper method of cutting the toenail. Embedded spurs 
remain. B. Proper method of cutting the toenail. 


has begun, the patient, believing the nail 
to be the aggressor, more closely trims away 
the offending portion. Since he can trim it 
back only part of the way, the remainder 
being deeply embedded, he leaves behind 
a small sharp spur, which further aggra- 

vates the condition by jutting sharply into 
the soft parts. (Fig. 3.) 


SYMPTOMS AND COURSE 


Once the lesion has begun it takes but a 
short period of neglect to produce the usual 
symptomotology associated with this con- 
dition. For the sake of convenience in treat- 
ment, the course of the illness can be 
divided into three stages. 

In the ‘irst stage the patient begins to 
feel pain along the edge of the nail, which 
increases when he walks around. The only 
noticeable findings are a redness and slight 
swelling of the soft parts bordering the 
lateral margin of the nail near its free 
border. When this area is pressed down- 
ward, 1.e., away from the nail margin, little 
or no pain results; but when it is pushed 
against the nail-edge, the pain of which he 
complains when he walks is duplicated. In 
most cases this will and does subside 
because the patient diminishes his amount 
of walking, or he changes to another shoe, 
or even because he goes to bed for his usual 
night’s sleep. In fact, most cases will sub- 
side if the patient just leaves the nail alone. 
Sometimes he does trim away the mechani- 


passes to the second stage. This stage may 
develop comparatively early in the course 
of the illness, after several weeks or 
months, or even after the first stage has 
developed and retrogressed several times 
previously, all of course depending upon 
the number and degree of etiological agents 
which are allowed to remain. One then 
notices a gradual change to a more marked 
swelling of the soft parts, so that there Is a 
definite lapping of the soft parts over the 
nail-edge. The edge of the nail then causes a 
minute abrasion, which is not permitted to 
heal because of the constant irritation by 
the nail-edge whenever the patient walks. 
At first a thin sticky secretion is present, 
but in a location so plentifully supplied 
with microorganisms infection rapidly oc- 
curs and the discharge then becomes more 
profuse, thicker, cloudy and fetid. If the 
hypertrophic nail-wall can be retracted 
sufficiently to visualize the depth of the 
sulcus, one notices that the abrasion has 
developed into a grayish ulcer covered by 
exudate and surrounded by an inflamma- 
tory, reddened, thickened and often dis- 
colored area. In this stage the slightest 
pressure of the soft parts against the nail- 
edge causes marked pain. Walking is at 
best difficult, often impossible. Seldom does 
the condition retrogress spontaneously, and 
then only after the patient himself relieves 
the toe of all pressure by refraining from 
walking or by walking with a cut-out shoe, 
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or by the good fortune of cutting the nail- 
edge away without leaving a spur. Even 
after an apparent cure, the condition will 
frequently recur as soon as the patient 
resumes his regular activities. 

The second stage will generally continue 
to the third stage if enough time is per- 
mitted to elapse. In this stage, as a result of 
continued irritation of the ulcer by the nail- 
edge, a chronic inflammatory reaction is set 
up, characterized by the formation of 
granulation tissue arising in the ulcer and 
extending along the sulcus between the 
nail and the nail-wall. These granulations 
soon become exuberant, bleed readily, and 
increase the already great swelling of the 
nail-wall. They embed the nail-edge by 
completely overhanging it. (Fig. 4.) The 
surrounding soft parts are usually purplish 
and are extremely tender. After a prolonged 
period of suffering the patient develops 
either a great tolerance to his pain or the 
nerve endings are partly desensitized, so 
that one is occasionally surprised to see a 
patient who has walked around for several 
weeks during this stage. Once granulations 
have developed, it is questionable whether 
a lasting cure ever occurs spontaneously. 


TREATMENT 


Most authors have fairly uniformly 
agreed on the matters of etiology and 
symptoms of ingrown toe-nail, or have been 
at only slight variance from the commonly 
accepted views, but it is in the matter of 
treatment that there has been such uniform 
disagreement. It is obvious that when one 
condition has been productive of so many 
varieties of treatment, probably none has 
been entirely satisfactory. Each writer of 
course believes his own method to be the 
best, and probably it is, in his own hands. 
A brief classification and review of the 
various methods of treatment advocated 
are of distinct interest. The methods can 
be best grouped as follows: 

1. Prophylactic measures. 

2. Conservative (non-operative) meas- 
ures. 
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3. Quasi-conservative measures. 
4. Radical operative measures. 
Prophylactic Treatment. 


The best time 


Fic. 4. Photograph of an advanced case of ingrown 
toenails in which there is a great overpiling of 
granulation tissue on the peroneal borders of both 
great toes. So much of the nails is covered that they 
appear to have been cut. 


to cure any disease is before it begins. The 
incidence of ingrown toe-nail could cer- 
tainly be reduced by scrupulous prophylac- 
tic measures, !*:?*-»75-56 but as long as shoes 
are worn, many cases will continue to 
develop. Proper shoes are readily available 
but rarely worn. It is not the purpose of the 
writer to describe adequate footwear, as 
numerous descriptions are given in ortho- 
pedic textbooks. Suffice it to say that 
women rarely and men seldom wear such 
footwear. The utilization of proper foot- 
wear would seem to have its value, so far as 
prophylaxis is concerned, only in those 
cases that have already developed one 
ingrown toe-nail and will submit to correct 
shoes to prevent a similar disorder on the 
other toe or nail-edge. 

However, even with the use of improper 
footwear, correct trimming of the nails 
would likewise greatly diminish the inci- 
dence of ingrown toe-nail. Figure 3B 
illustrates the correct method of trimming 
toe-nails. It should be observed that the 
nails should be allowed to grow to a con- 
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siderable length and then cut straight 
across. This accomplishes two things: (1) 
the corners become sufliciently distal so 
that they are unable to press into the soft 
parts; and (2) if the nail is sufficiently long, 
the pressure of the shoe on the convex 
center of the end of the nail will tend to 
push the corners upward, away from the 
soft parts. There are two possible objections 
to allowing the nails to grow in this manner: 
(1) it is easy to perforate the ends of the 
hose, which can be largely prevented by 
wearing slightly oversized hose; and (2) 
occasionally the sharp pointed corner of the 
nail will stick into the tissue of the adjacent 
toe. This can be remedied by cutting away 
a tiny portion of the corner of the nail by a 
small diagonal cut. 

Conservative (Non-operative) Treatment. 
This includes (1) separation of the nail 
from the soft parts, (2) treatment of the 
soft parts, (3) bandaging of parts in posi- 
tion, and (4) mechanical appliances. 

The first method has been and is that 
most commonly used. This form of treat- 
ment has as its basis the separation of the 
ingrown toe-nail from the soft parts by the 
interposition of some foreign material. In 
1619, Fabricius Ab Aqua Pendente de- 
scribed a method of inserting a small piece 
of lint dipped in warm water between the 
nail edge and the soft parts, which he 
replaced from time to time (quoted by 
Loewe*). Undoubtedly this method had 
been used for many centuries. Modifications 
of this have been repeatedly advocated. 
When cotton became more common than lint 
it too was used.*:*°%--70 Later the pledgets 
of cotton or lint were dipped in various 
solutions, mostly astringent, such as persul- 
phate of iron,’ glycerine,* “‘ black mercury 
lotion,” collodion,*:** silver nitrate,” etc. 
Other materials were likewise interposed, 
e.g., tin plate (Desault quoted by War- 
drop**), lead plate (Boyer quoted by Hunt- 
cork,” silver plate.‘? One author* 
described a small spatula-like instrument 
which rendered insertion of the pledgets 
easier and less painful. It was also claimed 
that insertion became easier if a longi- 
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tudinal groove was cut almost completely 
through the nail near the involved margin, 
since this made lifting of the ingrown edge 
much easier.*7 

Even today this method or one of its 
modifications remains a most satisfactory 
mode of treatment, with this limitation, 
that it is often impossible to insert anything 
between the nail-edge and the adjacent 
inflamed tissue, because the pain is too 
great or the corner of the nail has been cut 
too closely. 

Some authors, asserting the soft parts 
are to blame, described treatment designed 
to reduce the hypertrophied tissue. For 
this, a silver nitrate stick was most com- 
monly advocated, either alone or 
in conjunction with removal of some of the 
nail.7'*°55-8§ Frequent applications of copper 
or zinc sulphate were claimed to have a 
similar action.“’ Hot wax was poured into 
the ulcer or granulations by Stafford 
(quoted by Leonard“). Alum,® “‘lig. potas- 
si,’2" tannic acid,” and tincture of ferric 
chloride** had their advocates. 

Those writers who held that the malposi- 
tion of the second digit was responsible for 
the development of the ingrown toe-nail 
on the peroneal nail-edge treated their 
cases by bandaging the first and second 
digits together in such a way as to force the 
second digit to lie on the soft parts instead 
of under them.‘! Others placed a small 
pledget of cotton on the soft parts, pushing 
them away from the nail-edges, in the hope 
that this would effect a cure in the ambula- 
tory patient. Nicholson®? used a mold of 
gutta percha or flexible lead which he 
fitted tightly and secured over the dorsum 
of the toe. Bouchaud” devised a semi- 
cylinder of zinc under which two sections of 
cork were glued to fit into the sulci between 
the nail and the soft parts. The resiliency 
of the cork exerted a pressure downwards 
on the soft parts when the patient walked. 
Webb* described the use of silver wire 
molded and fixed in such a way as to lift 
up the nail. A modification of this was 
recommended by Foote, quoted by Gra- 
ham.** The obvious objection to all of 
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these mechanical devices is their difficulty 
in application and maintenance. Of course, 
many times they do not effect a cure. 

All conservative measures have the 
limitation that they are often not curative 
but only palliative. It can be said that once 
granulations have developed (stage three), 
few conservative measures will effect a 
lasting cure. Temporary relief may be 
established but that is all. In the second 
stage (drainage without granulation), cures 
may be obtained but frequently recurrence 
will occur at a later date and more radical 
measures will be necessary. It is only dur- 
ing the first stage of the illness that con- 
servative measures will effect a lasting 
cure, provided that the prophylactic meas- 
ures previously mentioned are likewise 
carried out. In this case none of the other 
measures seem to have any advantage over 
the time-honored and simple method of 
inserting a pledget of cotton between the 
nail and the soft parts. Even in those cases 
where a cure is effected, the time element is 
an important factor. All these measures 
imply a gradual and slow relative change 
in the position between the nail-edge and 
the soft parts. This seldom takes less than 
three weeks and often more than eight 
weeks. The pain resulting from the applica- 
tion of the several treatments is frequently 
very severe. It can therefore be seen that 
the type of treatment is anything but satis- 
factory in the majority of the patients. 

Quasi-conservative Treatment. In view 
of the unsatisfactory results obtained by 
these measures, minor operative procedures 
were directed to the nail or the soft parts, 
which measures we have preferred to 
term quasi-conservative. The simplest of 
these procedures is frequently done by 
the patient himself, who excises the 
corner of the nail. A great many writ- 
ers 14:28, 25, 29,36, 47,55,75,81,86 advocated the re- 
moval of a strip of nail from 1¥¢ to 3g inch 
wide on the involved side, tearing it away 
from its nail-bed, usually without any 
anesthesia. Some surgeons**'**§ excised a 
wedge or v-shaped portion of the nail from 
the center, boring holes on each side and 
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pulling the edges of the v together with wire 
inserted through these holes. Others**:* 
scraped the center of the nail thin with a 
piece of glass or scalpel, with the idea of 
making the edges easier to elevate. In the 
early 1800’s the method of Dupuytren 
consisting of the evulsion of whole or half 
of the nail without anesthesia was the most 
commonly advocated 
The brutality of this procedure is manifest 
when one considers that this was a form of 
torture used by savages on their cap- 
tives. A more logical method of complete 
removal of the nail was its dissolution by 
application of chemicals such as caustic 
potash, silver nitrate—linseed 
meal poultice, or glacial acetic acid.'* Al- 
though the methods of treatment directed 
to the nail were for the most part temporar- 
ily satisfactory, recurrence was so frequent 
when the nail resumed its growth, that 
these methods have been largely discarded 
today. Since a nail takes on the average six 
months to regrow, many of these cases were 
considered cured soon after their treat- 
ment, whereas observation at a_ later 
date would reveal a high percentage of 
recurrences. 

Several operative procedures on the 
soft parts, some of considerable formida- 
bility, were described. The earliest pro- 
cedures of this type dated back to Paul 
of Regina (a.p. 668), Abul Kasem (1106) 
and Ambrose Paré (1508), who recom- 
mended excision of the soft parts embedd- 
ing the nail and cauterization of the 
wound.** Gradually more of the soft parts 
were yntil Cotting' 
recommended excision of all the diseased 
tissue and a large margin of healthy 
tissue en masse, baring the entire nail-edge, 
healing taking place by granulation and 
subsequent cicatrical contraction.*®® This 
method was further modified so as to 
reduce the time of healing by covering the 
operative wound on the second day with a 
Thiersch graft obtained from the arm.** 
Another operation on the soft parts was 
the excision of a wedge of soft tissues 
parallel to the nail-edge and suturing 
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Fic. 5. The elliptical wedge operation for ingrown 
toenail. 


complex method of Ney,*® using the 
pedicle flaps to cover a wound resulting 
from the excision of the soft parts adjacent 
to the nail. All these operative procedures 
on the soft parts, although frequently 
resulting in satisfactory cures, have been 
largely discarded for one or more of the 
following reasons: (1) The time of healing 
(from three to six weeks) was so great as 
to render them impractical. (2) There was 
a high percentage of recurrences. (3) 
The resulting scar was frequently tender 
and annoying. (4) Bleeding was often 
difficult to control. (5) The use of skin 
grafts required two operative procedures 
instead of one. (6) The use of sutures in 
such a contaminated and sometimes in- 
fected field was contrary to established 
surgical dicta. 

Various combinations, too numerous to 
mention, of two or more of these meth- 
ods have been described from time to 
time.*:°?74:77 The most frequent was the 
combined excision of a margin of nail and 
adjacent involved soft 

Radical Operative Treatment. It has 
been previously shown that the soft parts 
are the site of most of the pathology; but 
treatment directed to the soft parts has 
frequently proved unsatisfactory. On the 
other hand, it is conceded that if the nail 
were not present this pathology could 
not occur. It is therefore obvious that if 
the nail were prevented from regrowing 
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the wound edges together, thereby reduc- 
ing their bulk and pulling them under the 
nail.'**5 Still another was the somewhat 
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after it were once removed, it would be 
impossible for the condition to develop 
again. This is the basis of the so-called 


Fic. 6. Anger’s operation for ingrown toenail. 


radical operations for ingrown toe-nails. 
There is only one method to prevent 
regrowth of the nail, namely the destruc- 
tion of the matrix from which it grows. 
All radical procedures, though some are 
less formidable than many of the quasi- 
conservative measures, aim at excision or 
destruction of all or part of the matrix. 

The earliest method of this type, com- 
plete excision of the matrix through a 
semilunar incision, was described by Du- 
puytren (quoted by Robbe”), but was 
completely ignored subsequently because 
of lack of satisfactory anesthesia. The 
advent of general and local anesthesia 
soon resulted in many radical operative 
procedures. That most commonly used 
today consists of an ellipitical wedge 
excision of the nail-edge together with 
the corresponding portion of the matrix 
and the adjacent soft parts, all in one 
piece, 26-32.43. 48.50.6065 (Fig, 5), There are 
several modifications of this: (1) excision 
of nail and soft parts, followed by daily 
applications of carbolic acid to the matrix; 
(2) preservation of the nail-wall in the 
form of a lateral flap, while excising 
the matrix and nail-edge;??**5?** (3) the 
method of Anger,' so popular at the turn 
of the century, consisting of block excision 
of all the terminal phalanx on the side of 
the bone except for a lateral skin flap 
(Fig. 6), later modified by applying sutures 
to hold the flap in place." 
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Many operations were aimed at com- 
plete destruction of the matrix, irrespective 
of whether the cases were uni- or bilateral. 
Some of these were the complete excision 
of the matrix together with the overlying 
eponychium en bloc, in the form of a 
semicircular wedge*” or in the form of a 
quarter-moon;” excision of the matrix 
in the form of a square by turning back 
an eponychial flap.'*”? Others extirpated 
the nail and cauterized the matrix with 
heat® or with nitric acid.®* Still another** 
cut out a deep groove extending down to 
the bone on all three circumscribed borders 
of the nail. The most radical procedure 
was the amputation of the end of the 
terminal phalanx together with all the 
nail, matrix and nail-bed, using different 
types of flaps to effect closure.**:4.78.% 

It is not our purpose here to discuss the 
relative or collective merits of these various 
operations. Undoubtedly, they all give a 
reasonable hope for a permanent and 
effective cure. Most methods commonly 
used today result in some recurrences“ 
but their number has been so greatly 
reduced that it is generally conceded that 
radical treatment of one form or another 
is the procedure of choice in advanced 
cases. The subject then resolves itself to: 
what are the objections to radical pro- 
cedures? and what methods largely obviate 
these objections? 

Any of the radical measures mentioned 
above are objectionable on one or more of 
the following grounds: (1) Thedisfigure- 
ment to the toe is too great; this is par- 
ticularly true of the methods of amputation 
and some of the more complete matrix 
excisions. (2) The healing time is too 
prolonged; all methods requiring healing 
by granulation, and the most commonly 
used method (Fig. 5) have this objection. 
To remedy this situation, the use of a 
small Thiersch graft applied to the defect 
has been recommended.”**? This procedure 
raises the next objection. (3) The method 
is unnecessarily complex. (4) The use of 
sutures in several operations to effect 
primary union of the flaps often defeats 
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its own purpose, as the field is greatly 
contaminated. (5) The accompanying pain 
is too great. (6) All procedures require 
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Fic. 7. Photograph of an island of nail regrown from 
inadequately excised matrix. The nail border and 
island have been marked with ink. 


that the patient be non-ambulatory for a 
period of three to fourteen days. 

There seems to be one method of radical 
treatment, that of Winograd,* really a 
slight variation of that described earlier 
by Foote,*? which when properly per- 
formed, with a few minor variations, 
seems to obviate all these objections. 
This procedure, described later in more 
detail, has now been adopted by the author 
in all cases requiring radical treatment. 
The results in the present series of twenty 
operative cases seem fully to justify the 
faith in the procedure. Prior to this, 
several operations were attempted ad- 
hering to the technique described by 
Winograd, and, although the objections 
mentioned were largely obviated, the 
resulting recurrences and regrowth of 
islands of nail from incompletely removed 
matrix (Fig. 7) made it necessary to work 
out the details of the procedure more 
scrupulously. 
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RECOMMENDED TREATMENT 


The writer has adopted the following 
procedures in caring for ingrown toe-nails, 
depending upon the stage in which they 
are seen: 

First Stage (early inflammation of the 
nail-wall). These are all treated con- 
servatively. If the nail corner is of suf- 
ficient length, a small pledget of cotton 
moistened with alcohol is inserted gently 
between the edge of the nail and the soft 
parts, in such a way as to allow some of 
the cotton to extend slightly under and 
slightly above the nail edge. This is best 
done by pulling the soft parts away from 
the nail, so as to expose the edge, and 
inserting a thin wick of cotton with the 
flat end of a small probe. The excess alcohol 
is allowed to dry or is blotted off with 
dry cotton, and a small amount of col- 
lodion is applied to the inserted cotton 
and allowed to dry. This seems to hold 
the cotton in place. The patient is now 
reminded that cleanliness of the feet is 
necessary, and is instructed as to the 
advisability of obtaining proper footwear, 
both to aid in the present treatment and to 
prevent any future similar condition. He 
is also instructed in the proper method of 
trimming toe-nails. Frequently he is unable 
or does not care to buy new footwear. 
Or he will ask if he can wear a house slipper 
or an old shoe during treatment, which 
I gladly allow him to do, since in this 
stage it is hard to obtain any concessions 
from the patient. The patient returns in a 
week, or in less time if it is feared that a 
pressure sore will result. Sometimes the 
condition is completely relieved, making 
it unnecessary to repeat the treatment. 
In most cases, however, it will be necessary 
to reinsert pledgets of cotton at weekly 
intervals until the corner of the nail has 
grown sufficiently to make its embedding 
improbable. 

Sometimes, when the patient is first 
seen, the corner is so closely trimmed that 
insertion and retention of the cotton is 
impossible or too painful. The patient is 
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then instructed to soak the foot in water 
slightly above body temperature for an 
hour, once or twice daily. He is permitted 
to be ambulatory, but he must wear a house 
slipper or a cut-out shoe. He is then told to 
return twice a week, each time to see 
whether the corner has grown sufficiently 
to insert cotton. From this point the proce- 
dure is exactly as previously described. 

Of thirty-two patients, six were seen in 
the first stage, four being treated by insert- 
ing cotton on their first visit, the average 
cure taking three weeks. Two had cotton 
inserted a week later, the cure requiring 
four weeks in one and six weeks in the 
other. Five patients have been observed for 
at least six months without evidence of 
recurrence. Track of one patient was lost 
after six weeks, at which time there was an 
apparent cure. 

Second Stage (period of drainage). When 
a patient presents himself in this stage, 
choice of treatment rests largely with him. 
An attempt is made to explain the follow- 
ing points to him. (1) It is not possible to 
promise lasting cure by conservative meas- 
ures. (2) Even if relief is obtained by these 
measures, the chance of recurrence is quite 
great. (3) The amount of pain endured 
during the period of conservative treat- 
ment is in the aggregate probably greater 
than that resulting from operative meas- 
ures. (4) A lasting cure will result from 
operative treatment. (5) Operative treat- 
ment requires the loss of only one day from 
work, the day of operation. (6) There is 
very little pain attendant upon the opera- 
tion, and the only real inconvenience is the 
wearing of a cut-out shoe for one to two 
weeks. If these probabilities are balanced 
by the patient, he will generally choose the 
operative treatment. 

A total of fourteen of thirty-two patients 
presented themselves during the second 
stage; ten received operative treatment, 
four conservative treatment. Of these four, 
one patient required eight weeks for com- 
plete relief, but has recently returned after 
eleven months with an early recurrence, 
which he still desires to have treated con- 


, 


New Series Voit. XX XVIII, No. 2 


servatively. One has purposely been treated 
conservatively because of his advanced 
age, 72 years, and poor circulation in the 
extremities (arteriosclerosis) ; the treat- 
ment took five weeks, and he is free of 
symptoms after eight months. The other 
two are also free of symptoms after pro- 
longed periods of treatment. On the whole, 
these patients were more difficult to 
manage, seemed to complain of more pain, 
and were on the average more incapaci- 
tated than the patients who had undergone 
operation. 

When a patient presents himself during 
this stage and the nail is so closely trimmed 
that immediate conservative treatment is 
not possible, operation is unequivocally 
recommended. 

Third Stage (period of granulations). 
Operative treatment is recommended to all 
these patients. They have usually suffered 
so much pain that they gladly welcome it. 
There is little doubt that many patients in 
this stage have been cured by less radical 
or even non-operative measures, but usu- 
ally at the expense of more suffering than 
the operation entails. Ten patients, all of 
whom were operated, presented themselves 
in this stage. 


OPERATIVE PROCEDURE 


Preoperative. For three to five days 
before operation, depending upon the 
degree of infection present, the patient is 
instructed to soak and cleanse his foot in a 
bath of warm water (110°F.) for an hour 
twice a day. White socks are preferable and 
are to be changed daily. If walking is 
difficult, a cut-out shoe should be worn. A 
clean sock and an old shoe should be 
brought along to the operation. 

The inflammatory condition of the soft 
parts does not require postponing the 
operation. Only a frankly acute suppura- 
tive process would warrant postponement 
of the procedure. 

No premedication is necessary. 

The foot is prepared with iodine and 
alcohol and draped. Care should be taken 
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to cleanse thoroughly with an applicator 
of iodine the lateral and subungual sulci. 
Since the success of the operation largely 
depends on the adequate exposure and 
visualization of the matrix, it is necessary 
to render the field bloodless by the applica- 
tion of a tourniquet. Several turns of an 
ordinary elastic rubber band are applied 
around the base of the toe and pulled up 
snugly with an artery forceps. The tourni- 
quet is applied immediately before inject- 
ing the local anesthetic, because it seems to 
render injection less painful and it confines 
the anesthesia to the region desired. 
Anesthesia. Local anesthesia is cer- 
tainly the procedure of choice. The only 
reason for using general anesthesia in any 
form would be at the insistence of an 
extremely apprehensive and nervous pa- 
tient, or in an uncooperative child. How- 
ever, the condition is extremely rare in the 
preadolescent child. The advantage of 
nerve block over local infiltration is 
manifest, since it avoids any injection into 
an already infected field. Nerve block 
anesthesia when properly applied is always 
successful. There are four digital nerves 
of the great toe, two dorsal and two plantar. 
The dorsal digital nerves, terminal branches 
of the superficial peroneal nerve, supply the 
skin on either side of the dorsal surface of 
the toe except the structures of and around 
the nail. The plantars are branches of the 
medial plantar nerve and supply the skin 
on either side of the plantar surface of the 
toe. Upon reaching the terminal phalanx, 
they send twigs around to the dorsum to 
supply the structures of and around the 
nail. Strictly speaking, then, it is neces- 
sary to block only the plantar nerves. 
However, they run in so close approxima- 
tion to the dorsal nerves on each side of the 
first phalanx, that any injection of the 
plantars will generally block the dorsal 
nerves. The injection is made through a 
three-fourths inch hypodermic needle, us- 
ing 2 per cent procain hydrochloride, 
without epinephrine. The needle is thrust 
suddenly through the skin on the side of 
the toe, about one-fourth inch distal to the 
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tourniquet, an attempt being made to 
strike the periosteum of the proximal 
phalanx on the first thrust. The needle is 


Incision (inset) and dissection of flaps to 
expose root of nail. 


Fic. 8. 


then withdrawn about an eighth or quarter 
inch, and 2 to 3 c.c. of the anesthetic 
solution injected. The direction of the 
needle is then changed a bit plantarward 
and then dorsally, in which places 0.5 to 
1.0 c.c. of the solution is further injected. 
A similar procedure on the other side of 
the toe will complete the anesthesia and 
the operation can be started in five to ten 
minutes. Injection of one side of the toe 
alone has not given satisfactory anesthesia 
for operation on that side. 

Steps of the Operation. 1. An incision 
three-eighths inch long is made in the 
eponychium and proximal nail-wall, ex- 
tending slightly diagonally laterally from a 
point on the nail corresponding to the line 
on which the nail will presently be excised. 
This is made deep enough to strike the 
root of the nail. Medial and lateral flaps 
are dissected along this line so as to expose 
at least the lateral third of the nail-root 
on that side. The lateral flap should also 
include sufficient tissue so as to expose the 
embedded nail edge. (Fig. 8.) 

2. Asmall thin flat spatula similar to the 
Bollenger-Hajek nasal elevator (Fig. 9) 
is then inserted beneath the free border to 
the nail between the nail-plate and the 
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nail-bed along the line where the nail is to 
be cut, and, hugging the undersurface of the 
nail, is pushed proximally until it emerges 


Fic. 9. Ballenger- 
Hajek nasal ele- 
vator used in 


separating nail 


from nail bed. 


in the incision proximal to the root of the 
nail. This spatula is then worked laterally 
until it lifts the involved portion of the 
nail from the nail-bed. This procedure takes 
but a second or two, and makes it unneces- 
sary to tear the nail out after it is cut, 
which procedure sometimes leaves the 
proximal corner behind. 

3. Using a small scissors, the freed 
involved portion of the nail is excised 
along a straight line, exposing the nail-bed 
and, proximally, the matrix on that side. 
About a third of the nail should be removed, 
but this can be varied as befits the case. 

4. This step is the most important of 
the operation, and extreme care should be 
taken to perform it properly. Using a sharp 
small bone curette, the exposed matrix is 
completely curetted away. It is necessary 
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to remove every bit of this matrix, since 


one small fragment left behind will give the hypertrophied parts or granulations, 


growth to an annoying island of the nail. 


Nail bed 


Fic. 10. A. Exposure of the nail-bed and matrix after 
removing strip of nail. ps. The matrix has been 
curetted away. (Note: the illustrations show the 
removal of too much nail.) 


The matrix is a shiny dense epithelial tissue 
with a semicartilaginous consistency. It 
extends proximally about 8 mm. from the 
interphalangeal joint, distally to the distal 
margin of the lunula, and laterally well un- 
der the lateral exposed flap. (Fig. 10.) The 
curetting should be quite vigorous as 
removal of the matrix is difficult, and 
particular care should be taken in the 
furthermost corner where the soft tissues 
give little support against which to work 
the curette. The matrix lies so close to the 
periosteum of the distal phalanx, that I 
never feel certain that it has been com- 
pletely removed unless I feel the curette 
grating against the bone. The nail-bed is 
not disturbed. 

5. The wound is thoroughly swabbed 
with a cotton applicator soaked in 95 
per cent phenol, and then with alcohol. 
This is done to destroy any fragment of 
matrix that may have become implanted 
in the wound. 
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unless they interfere with proper self- 


' 
Fic. 11. The completed operation. 


closure of the wound. Once the offending 
nail-edge is removed, these tissues will 
quickly resume a quite normal appearance. 
If considerable infection is present, I 
generally insert into the corner under the 
flaps a small wick of todoform gauze. 
More often, however, no drainage material 
of any sort is used. No special wound 
closure is necessary. The flaps will fall 
back into place themselves (Fig. 11), 
and any dead space will be eliminated by 
the application of a tight dressing. 

7. The wound is first covered by a layer 
or two of petrolatum gauze, snugly en- 
circling the terminal phalanx. A few small 
pieces of plain gauze are then similarly 
applied, and several turns of a roller 
bandage made. The tourniquet is now cut, 
starting considerable fresh bleeding, but 
this is promptly controlled by completing 
the bandage. It is important to draw the 
bandage tightly when encircling the ter- 
minal phalanx. There is practically no 
danger of cutting off the circulation unless 
the tight turns are made at the base of the 
toe. The other toes are excluded from the 
dressing, and it is seldom necessary to 
include any of the foot. The clean sock is 
applied, and the old shoe or slipper which 
the patient brought with him is cut out to 
fit the configuration of the bandage. 
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Postoperative Care. Immediately after 
the operation the patient is instructed to 
go home and is told not to walk for the 
rest of that day. So little pain has been 
encountered even during this day that I 
have not found it necessary to administer 
sedatives. Occasionally there is a slight 
oozing of blood through the dressings, 
which is of no significance, but if the 
patient is prepared for it, he will not be 
alarmed. On the day following operation, 
he wears his cut-out shoe and is permitted 
to walk and resume as much of his normal 
occupation as he desires. 

On the second day after operation, the 
patient returns for his first dressing, at 
which time the blood encrusted dressings 
are removed; if a drain has been inserted, 
it too is removed; a smaller petrolatum 
gauze dressing is then applied. It is not 
necessary to dress the toe again until 
the sixth or seventh postoperative day, 
when healing is well progressed. At this 
time, two or three 2 by 0.5 cm. strips of 
adhesive tape are applied directly to the 
wound in such a way as to pull the lateral 
flap in the direction of the cut nailedge. 
A small dry dressing is applied over this. 
Thereafter, dressings of adhesive tape are 
applied every three or four days until 
complete healing has occurred. Beginning 
about the eighth day, the patient makes 
a daily attempt to wear his regular shoe. 


TREATMENT OF SPECIAL CASES 


Operations on Bilaterally Involved Toe- 
nails. When one toe has both sides 
involved, each side of the toe is treated 
exactly as described as for the one side. 
This leaves a strip of nail as the center, 
the width of approximately one-third of the 
normal nail. In this case, the medial flaps 
of each side will combine to form one 
central flap. It is needless to state that when 
one side of the toe is so advanced as to 
merit operative procedure, the same pro- 
cedure should be performed on the other 
side, even if the lesion be in an early stage 
and probably amenable to conservative 
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treatment. Five patients had operations 
on both sides of one toe. 

Operations on Both Great Toes. There 
seems to be no reason why both feet can- 
not be operated on at the same sitting. 
This was performed four times, with little 
extra incapacitation to the patient. In 
this case, if one toe is involved so that 
conservative treatment is advisable, oper- 
ation should be performed only on the toe 
where the lesion is more advanced. 

Ingrown Toe-nails in Diabetic and Arte- 
riosclerotic Patients. In these patients, 
operative measures are contraindicated. 
Scrupulous foot care is imperative. Every 
effort is made to treat the lesion conserva- 
tively, even if it means a weekly visit for 
the remainder of the patient’s life. One 
might anticipate a case of such persistence 
that the repeated soft part infections would 
entail a greater risk of gangrene than a 
brief and careful minor operative procedure. 
In such a hypothetical case an operation 
might be considered, but only after very 
careful circulatory studies have been made. 
In such a hazardous event, some variations 
of the operative technique and _post- 
operative care would be necessary. 


RESULTS OF OPERATIVE TREATMENT 


Twenty-nine ingrown toe-nail operations 
were performed on twenty patients in 
accordance with the described technique. 
All were followed for at least six months, 
some as long as eighteen months. In each 
case there was a complete and satisfactory 
cure. 

None of the patients complained of 
severe pain at any time; whatever pain was 
present was usually confined to the day of 
the operation. All were able to walk on the 
day following operation. Adhesive tape was 
uniformly applied on the sixth or seventh 
day. In the average patient the regular 
shoe could be worn on the tenth day, and 
complete healing of the wound was present 
on the sixteenth day. One patient was 
unable to apply his shoe until the twentieth 
day and healing took twenty-nine days, 
but this case was complicated by the pres- 
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ence of an infection overlooked before 
operation. 

There is nothing remarkable about this 
particular series of cases, since many of 
the other methods seem to have produced 
similar uniformly good results. The real 
test of the value of the procedure is whether 
or not it has any of the objections pre- 
viously mentioned. We shall answer them 
in order: (1) There is very little disfigure- 
ment to the great toe (Fig. 12). (2) The 
time of healing is quite short, as short as 
any other operative procedure of a similar 
nature. (3) The procedure is very simple 
and can be applied by the average practi- 
tioner. (4) Pain is surprisingly little. (5) 
The patient is ambulatory except for the 
day of operation. No other operation has 
this advantage. (6) Cure seems to be 
permanent in spite of the great vari- 
ety of footwear worn by these patients 
postoperatively. 


CONCLUSIONS 


1. The main underlying causes of in- 
grown toe-nail are ill-fitting footwear and 
improper cutting of the nails. 

2. The almost exclusive occurrence of 
ingrown toe-nail on the great toe is 
probably due to the prominence of that 
toe on the foot, the relatively wide nail- 
walls, and the great use of this toe in 
walking. 

3. The symptoms and signs of ingrown 
toe-nail are conveniently divided into three 
stages: (a) inflammatory redness and 
swelling, (b) inflammatory secretion, and 
(c) granulation tissue formation. 

4. An attempt is made to classify and 
discuss the various methods of treatment. 

5. It is possible to simplify treatment by 
confining it to two types of procedure: 
a conservative method to handle early 
cases and cases not amenable to operative 
procedures, and a radical method for 
handling the more advanced cases. 

6. The use of cotton packing, if properly 
applied, is one of the simplest and most 
effective means of conservative treatment. 
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7. Radical operation is greatly simplified 
in the method of Winograd, which the 
writer uses with a few modifications in 


Fic. 12. Photograph showing the appearance of the 
great toe six months after operation. The tibial nail 
border has been marked with ink. 


those cases not recommended for con- 
servative treatment. The detailed technique 
is described. 

8. Radical treatment is based on well 
confirmed physiological principles of nail 
growth. Since the method described allows 
the patient to be ambulatory throughout, 
and since a lasting cure has always been 
obtained, it is advocated if there is any 
doubt as to the efficacy of conservative 
treatment. 


SUMMARY 


Extensive review of the literature and 
considerable clinical experience with the 
handling of ingrown  toe-nails have 
prompted the writer to summarize the 
present status of the subject, and to out- 
line a simplified mode of management that 
will be applicable to any stage of the lesion, 
and that will incur a minimum loss of time 
to the patient. 

The symptoms and signs of ingrown 
toe-nail are conveniently divided into three 
stages: (1) inflammatory swelling and 
redness, (2) inflammatory secretion, (3) 
granulation tissue formation. 
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The numerous methods of treatment 
encountered in the literature can only lead 
to confusion to the average practitioner of 
minor surgery. The writer has attempted to 
facilitate treatment by advocating a simpli- 
fied mode of management, consisting of a 
conservative method for handling early 
cases and cases not amenable to operative 
procedures, and a radical method for 
handling the more advanced cases. Both 
types of treatment allow the patient to 
be ambulatory. 

The use of cotton packing, if properly 
applied, is one of the simplest and most 
effective means of conservative treatment, 
and is recommended for most cases in the 
first stage and some in the second stage of 
the lesion. 

Radical operation is greatly simplified 
in the method of Winograd, which the 
writer uses with a few modifications in all 
cases in the third stage and most cases in 
the second stage of the lesion. 

With a knowledge of the main etiological 
factors, a recognition of the three stages of 
the lesion, and a thorough acquaintance 
with these two procedures, it is possible to 
manage intelligently and adequately the 
vast majority of the cases of ingrown 
toe-nail with assurance that the results will 
be satisfactory and that the incapacitation 
will not be out of proportion to the ap- 
parent severity of the lesion. 
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VENOUS THROMBOSIS IN THE LOWER LIMBS: 
ITS RELATION TO PULMONARY EMBOLISM 


Homans, M.D. 


Clinical Professor of Surgery, Harvard University; Surgeon to the Peter Bent Brigham Hospital 


BOSTON, MASSACHUSETTS 


HROMBOSIS veins—thrombo- 
| phlebitis is a better name—appears 
to be on the increase rather than 
otherwise. It attacks especially patients 
put to bed on account of injury, operation, 
childbirth, cardiac disorders and the more 
debilitating acute febrile diseases. And 
though Barker has shown that thrombo- 
phlebitis can occur in the veins of seem- 
ingly normal persons leading an active 
life, it almost seems as if advances in the 
care of patients in bed had increased 
rather than lessened the risk of thrombosis 
and embolism. 

The subject being complicated, atten- 
tion is invited here to observations reason- 
ably well recognized, particularly those 
relating to thrombophlebitis in the lower 
half of the body, the sort which laiety and 
profession alike are apt to speak of as 
“phlebitis” and “‘milk leg” but including, 
along with the familiar phlegmasia alba 
dolens, other less obvious and common 
forms. It is agreed, of course, that some- 
what similar processes occur in the heart, 
the left auricle especially, in the cerebral 
sinuses, in the portal system, in the vena 
cava and doubtless elsewhere. 

The Process of Thrombosis is not pri- 
marily clotting or coagulation but rather 
the peculiar lesion which begins as a 
deposition of blood platelets—thrombo- 
cytes—upon the wall of a vein. These, 
having become plastered together and 
fixed, build out into the current a sponge- 
like structure in which red and white cells 
become engulfed and which soon occludes 
the vessel. The foundation or head of 
Zahn’s classic thrombus is white and 
tough, the body, which may grow along 
the vessel both toward and away from the 
heart for a considerable distance, dark and 
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firm; and the tail becomes more and more 
clot-like, red and soft until it can hardly 
be distinguished from normal blood. In so 
far as this soft part extends away from 
the heart, it merely blocks more of the 
peripheral venous tree, but if it extends 
toward the heart, unfixed in the vein and 
waving in the current of an entering 
branch, its end is readily torn free from 
its base to become an embolus. The tend- 
ency of thrombosis, in extending toward 
the heart, is to stop abruptly and heal 
where it meets a vigorous current, but to 
grow out into a feeble one like the propa- 
gating thrombus just described, the sort 
which waves free, ready to become a source 
of pulmonary infarction or, if large enough, 
of a fatal pulmonary embolism. 

It is a peculiar quality of thrombosis that 
it develops most readily in a slow current. 
In the complete absence of a current, that 
is, in a back-water, it does not form. 


THE CAUSES OF THROMBOSIS 


These will be discussed only very 
briefly as “influences.” Roughly, they are 
of three sorts: (1) those affecting the wall 
of the vein; (2) those altering the 
nature of the blood, and (3) those which 
slow the circulation, generally or locally. 

Disorders of the Vein’s Wall. In respect 
to thrombosis in large veins, the sort 
chiefly under consideration here, there is 
evidence that an initial change in the 
vein’s wall is not essential and in many 
cases is very unlikely to be present. In the 
superficial thromboses, an abnormality of 
the vein itself is often fairly obvious, 
especially in varicose veins and phlebitis 
migrans. In the deep thromboses, the 
question of such an abnormality is un- 
settled, yet in the case of phlegmasia alba 
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dolens it has seemed to many pathologists 
as if the inflammatory reaction outside the 
thrombosed iliac vein was often far more 
active than the clean state of the contained 
thrombus justified. The writer has demon- 
strated, in some pelvic explorations for 
iliac thrombophlebitis of this sort, a 
violent, non-suppurative inflammation 
about both vein and artery, the thrombus 
itself and the intima of the vein appearing 
quite reactionless. 


Disorders of the vein’s wall or of the vascular 
endothelium are obvious in the case of varicose 
veins and lead to the formation of rather solid 
thromboses in especially dilated areas; the 
inflammatory reaction being such as to fix 
the thrombus rather solidly and prevent 
embolism. In the case of “‘phlebitis migrans,” 
often associated with thromboangiitis obli- 
terans, there is again a local cause for thrombo- 
sis, an outspoken inflammatory change in the 
vein’s wall. But in the deeper thromboses of the 
larger veins the matter is not so clear. A 
perivenous inflammation in deep iliac thrombo- 
phlebitis, that is, phlegmasia alba dolens, was 
long ago described by Cruvelhier, but is by no 
means always present and if present, may 
appear to be the effect just as well as the cause 
of such a thrombosis. It has already been 
stated that the writer has demonstrated a very 
obvious exudate, quite as active about the 
external and common iliac artery as about the 
corresponding vein, in several explorations of 
serious, persistent iliofemoral thrombophle- 
bitis. In harmony with this finding, some deep 
thromboses are ushered in by such severe pain 
as to suggest an actual arterial ischemia. Indeed 
the arterial pulse has been known to disappear 
before the swelling, due to the venous thrombo- 
sis, sets in; only to return as the ordinary signs 
of an iliofemoral thrombophlebitis become 
established. This series of events has pointed 
to an irritating lesion about both the great 
vein and artery, the latter being excited to 
spasm while the former is becoming throm- 
bosed. Thus it seems as if some such lesion as a 
deep perivascular lymphangiitis might be the 
initial event in such cases, an aspect which the 
writer has dealt with in previous publications. 


Disorders of the Blood take the form 
chiefly of dehydration, such as may result 
from vomiting, diarrhea, hemorrhage and 
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sweating at the operating table. Bancroft 
and his co-workers have found a tendency 
to coagulation, that is, a high “clotting 
index” in the blood of many patients, 
and feel that treatment devoted to this 
factor aids preventing thrombosis. 
There is also another, as yet ill-defined, 
influence associated with trauma, whether 
in the nature of a crush or fracture or a 
deliberate surgical operation. 


The influence of trauma may be local, as, 
for instance, upon the femoral vein of a broken 
leg or upon the great vessels of the calf when 
the corresponding foot has been injured and 
immobilized; or it may be general, as in the 
case of an iliofemoral thrombosis when a skull 
fracture has been treated by prolonged dehy- 
drating measures. 

It appears also that following abdominal, 
pelvic and even thoracic operations, entirely 
outside the anatomical factors to be discussed 
below, there is a tendency to thrombosis after 
an interval of ten days or more. It has been 
suggested that under these conditions the 
muscles of the legs, which undergo a rather 
rapid atrophy, contribute some product of 
atrophy to the bloodstream which leads to 
thrombosis in such regions as are naturally 
subject to it. 


Disorders of the Venous Return may be 
due to general circulatory failure, to car- 
diac weakness plus local venous stasis or 
to local venous stasis alone. It is perfectly 
clear that whether the general circulation 
is, or is not, enfeebled, a patient sitting 
or reclining in bed subjects the return 
flow from the legs to a decided slowing. 
The less the legs are used, that is, the more 
the muscles are relaxed, the less effectively 
is blood returned toward the heart. Increase 
intra-abdominal pressure, as by applying 
a binder to an abdominal wound and espe- 
cially by intestinal distension, and the 
veins find it even more difficult to pass 
blood rapidly toward the heart. 

The anatomic peculiarities of the upper 
femoral and iliac veins are another unfavor- 
able or, more properly, thrombophilic influ- 
ence. The eddies and cross-currents due to 
many entering vessels and the peculiar 
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the Inguinal Ligament—also those in the Region of the Knee. Arrows indicate 
the Sites especially liable to Thrombosis. 
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relation of the great veins to the arteries 
alike encourage thrombosis. 


Both external iliac veins pass beneath the 
corresponding hypogastric arteries to become 
the common iliacs. And both common iliac 
veins pass behind the right common iliac 
artery, the left at almost a right angle. 

There are often one or two large valves in the 
region of the inguinal ligament and the follow- 
ing large veins enter the femoral or external 
iliac over a rather short distance, namely, the 
deep femoral, the great saphenous, the inferior 
epigastric and the deep circumflex iliac. Accord- 
ing to Virchow, Aschoff and other students of 
thrombosis, these peculiarities, plus venous 
stasis, tend to induce thrombosis to this partic- 
ular region. The upper limb is not subject to 
nearly so many thrombophilic influences and 
hence is very rarely the seat of thrombosis. 
It should be added that there are great plexuses 
within the muscular masses of the calf and 
thigh which are not only liable to stasis and 
thrombosis but are capable of concealing 
such a process from even the most skillful 
examination. 


To sum up the factors which favor 
thrombosis, there is: first, inflammation of 
the vein’s wall, a matter of great potential 
importance, as yet little understood, but as 
to which there is some positive evidence; 
second, depletion of the circulation fluids, 
important but preventable; and, third, 
slowing of the venous return from the 
legs, which may be due to an enfeebled 
circulation, the reclining position in bed 
and increased abdominal tension, any or 
all of which influences are aggravated by 
those local anatomic peculiarities which 
favor thrombosis in the upper femoral and 
iliac vein. 


VARIETIES OF THROMBOPHLEBITIS 


The influences described above are re- 
lated in various ways to the several varie- 
ties of thromobophlebitis distinguishable 
today, namely, deep (femoro-iliac) throm- 
bophlebitis, or phlegmasia alba dolens, 
deep peripheral thrombophlebitis or throm- 
bophlebitis among the muscles of the calf, 
thrombophlebitis in varicose veins and 
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thrombophlebitis in the (non-varicose) 
superficial veins. 
Deep (femoro-iliac) Thrombophlebitis; 


Mypogastric 
Artery 


Inferior Deep 
Lpigastric Vein 


Fic. 2. The probable proximal Extent of 
a bilateral ilio-femoral Thrombo- 
phlebitis. On the left side, the Process 
reaches the Crossing of the Hypogas- 
tric Artery. On the right, it reaches the 
Inguinal Ligament. Distally, the 
Extent of the Thrombosis is indicated 
as being indefinite. 


Phlegmasia Alba dolens; Milk-leg. This is 
the common form with which every one is 
familiar. Except after child-birth, when it 
occurs in young women, it is most often 
seen in middle life and beyond. Thrombosis 
seems to begin in the upper femoral and 
external iliac vein. It may extend higher, 
even into the vena cava, and it occupies 
the lower femoral tree downward for a 
variable distance. Probably the severity 
and duration of the swelling depend upon 
the amount of venous system which is 
occluded. That is, the less extensive the 
thrombosis, the more quickly established 
and successful is the collateral circulation; 
and the longer the closed section of 
vein, and the farther toward the periphery 
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its tributaries are thrombosed, the more 
seriously is the return circulation from the 
whole leg delayed. Swelling, not blueness, 
seems to measure the severity of this proc- 
ess. There appear to be instances of throm- 
bosis so localized as to cause no swelling 
of the corresponding leg, yet capable of 
letting off a fatal embolism. Some of these 
may arise in active life, but they are most 
apt to escape attention when they occur 
while a patient lies in bed, as, for instance 
in the second leg after the disease has be- 
come established in the first. In general, 
however, a deep femoro-iliac thrombosis 
causes outspoken swelling. 

As regards infection, only very rarely 
will the thrombus fail to be organized or 
actually suppurate, throwing off septic 
emboll. 

As regards subsequent function, the 
softer parts of the thrombus are perhaps 
absorbed without seriously crippling such 
valves as are present, and as the most 
solid portion of a thrombosis is apt to lie 
in the upper femoral and lower iliac, where 
few valves are found, it is natural that 
most patients should recover from a deep 
thrombosis with little valvular disability 
that is, with a foot of normal rather than 
cyanotic color. 

A deep thrombophlebitis usually be- 
gins with a rise of pulse rate and a little 
fever. It may be ushered in by pain, even a 
very severe pain, suggesting, as already ex- 
plained, arterial stoppage, and referred to 
the groin, the thigh or even the back of the 
calf. Or it may creep on in a very silent 
manner. Swelling starts at the ankle and 
rather rapidly involves the whole leg and 
thigh. At first it pits on pressure and may 
remain soft, though in advanced cases it 
cannot be indented. Tenderness is most 
marked at the groin and follows the femoral 
vessels to the popliteal space or even below. 
This distribution often falsely suggests 
involvement of the saphenous vein* which, 


*The saphenous system must occasionally be 
thrombosed, in some degree, as a complication of a deep 
femoro-iliac thrombosis. How often this occurs, the 
writer has no idea. 
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of course, overlies the femoral for part of its 
course. 

A mild disease lasts ten days to two 
weeks; a severe one, several months. Sub- 
sidence of the fever usually marks the 
beginning of clinical improvement. Mean- 
while the leg is heavy and unwieldy. The 
skin is pale, occasionally bluish pink and 
rarely shows a streak or two of lymph- 
angiitis. More often than most persons be- 
lieve, thrombosis later attacks the second 
leg, sometimes in so mild a form as hardly 
to be detectable. 

During convalescence, or early attempts 
to walk, the leg at first becomes a little 
cyanotic, and the swelling, which may have 
disappeared, tends to recur. However, it 
is not edema and congestion which usually 
trouble people later, but rather the post- 
phlebitic induration and ulceration which 
the writer has elsewhere described. These 
troublesome complications, dubbed vari- 
cose ulcers by those not familiar with their 
origin, are often ushered in by the appear- 
ance of areas of pigmentation or even local 
redness and swelling in the lower leg. They 
may develop at any time, from perhaps 
three months to twenty years after the 
initial disease. 

Embolism from a femoro-iliac thrombo- 
sis is on the whole unusual. Its occurrence, 
which will be discussed later, can be 
influenced only slightly by treatment. 

Deep Peripheral Thrombopblebitis: Throm- 
bosis in the Calf Muscles. This peculiarly 
treacherous disease* has received little 
attention, probably because it is clinically 
so silent and because pathologists too 
seldom search the great venous plexuses 
among the muscles of the lower leg for a 
cause of fatal pulmonary embolism. 

There are present, between and beneath 
the great flat muscles of the calf, plexuses 
of veins incompletely used except in times 
of great activity and capable of nourishing 
a rather extensive thrombosis without any 
apparent interference with the venous 


* As an entity having a definite symptom-complex, 
it was described by the writer in 1934. See bibliography. 
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return of blood. From such a process a 
propagating thrombus is especially apt to 
progress into the popliteal vein, whence it 
waves in the main femoral current ready 
to break off at any moment. Aschoff 
appears to believe that most large fatal 
emboli come from here. 

The clinical signs of a deep thrombosis 
in the muscles of the calf are entirely 
lacking when the individual lies or even 
reclines in bed. It is possible that there 
may be a little discomfort upon forced 
dorsiflexion of the foot (tightening of the 
posterior muscles) but it is not yet clear 
whether or not this is a sign on which to 
depend. There is no tenderness, blueness, 
or swelling, unless the patient leaves the 
legs dependent for some time in the stand- 
ing (or sitting) position. Then the foot 
becomes a little blue, the ankle a little 
swollen. Walking brings out the change 
even more clearly, together with a moder- 
ate local discomfort. 

The course of the disease under the 
usual treatment, or lack of it, is toward 
apparently complete recovery when the 
leg is elevated and toward rapid recurrence 
upon use of the limb. In a typical, rather 
chronic case, apparent recovery and recur- 
rence may alternate for weeks or months, 
ending in a fatal embolism. But many 
thromboses respond favorably to elevation 
of the leg without immobilization, followed 
by a gradual resumption of an active life 
in an elastic bandage. 

There is another sort of thrombosis 
which is thought to be a source of embolism, 
but as to which little is known. This is the 
sort which perhaps occurs in the deep 
pelvic plexuses, about the prostate and 
bladder in the male and in the uterine 
veins and pampiniform plexus in the 
female. Such a process may perhaps remain 
local or may extend into the common iliac 
vein. Presumably, insecure thrombi may 
form in and be detached from this source, 
but since a diagnosis before embolism is 
impossible and since the general measures 
to be directed against thrombosis in the 
lower limbs applies equally well to the 
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(hypothetical) process in the pelvic veins 


here described, no further description is 
required. 
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Fic. 3. A propagating Thrombus entering the 
Femoral from a Group of Veins among the great 
Muscles of the Calf. Such a Process is difficult to 
detect clinically. It is almost certain to give rise 
to a fatal Embolism. (After an autopsy report 
of a fatal case.) 


There remain to be considered the 
superficial forms of thrombosis, those not 
primarily under discussion here but of 
obvious interest by contrast with the 
deeper processes. 


> 


AN 

{ 

he 

I) 

( 
0 

2 


322 


American Journal of Surgery 


Thrombopblebitis in Varicose Veins, as 
already explained, is commonly seen when 
the walls of these vessels have become thin, 


Artery 


Right Auricle 


Right Ventricle 


Inferior 
Vena Cava 
En Lering current 
through circumflex 
imc 
Detached 


propagating thrombus 
which nes become 
an embolus 


Inferior Deep 
Vein 


Epigastric 


Hypothetical site of 


tnrombosis 


Deep femoral 


Greater Saphenous..__f ---Vein 


Vein 

Femoral Vein — q | 
Fic. 4. A hypothetical Representation of the Detach- 
ment of an Embolus from an External Iliac Thrombo- 
phlebitis. The Course of the Embolus to the Pulmonary 
Artery is suggested. (The illustrations are from Dr. 
Robert L. Mason’s “Preoperative and Postoperative 

Treatment,”” W. B. Saunders Co.) 


fibrous and sacculated. It is less apt to 
occur during life in bed than when the 
veins are subjected to the pressures forced 
on them by the erect position. Thrombosis 
tends to remain confined to the varicose 
veins and rarely progresses into the femoral 
or gives rise to embolism. In former times, 
like other forms of thrombosis, it was 
treated by long continued rest in bed and 
the application of ice. It is enough to say 
of it here that most cases can be treated in 
an ambulatory way by the application of an 
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elastoplast bandage, only the obviously 
septic ones requiring rest in bed. To pre- 
vent recurrence, high saphenous division 
plus the retrograde injection of sclerosing 
chemicals, or even excision, is often neces- 
sary. All such measures are exceedingly 
satisfactory and need not be considered 
again in the discussion of treatment. 

Phlebitis Migrans. This remarkable dis- 
ease is most often seen as an exhibition of 
thromboangiitis obliterans. However, it 
does occur independently, having the 
earmarks of an inflammatory reaction to a 
distant focal infection. And although 
thrombosis necessarily occurs, the primary 
lesion is probably inflammation of the 
vein’s wall, a true phlebitis. Only a short 
stretch of vein—a few inches—is at one 
time involved. Here a tender, pencil-like 
swelling is present for a few weeks; then 
it jumps to a higher level, leaving little 
trace behind. The medium-sized super- 
ficial veins of the leg (occasionally the arm 
or forehead) are affected. Embolism, though 
rare, does occur. 

Traumatic Infectious Super- 
ficial (Non-Varicose) Thrombopblebitis. 
Although superficial thromboses are rare, 
they crop up unexpectedly from trivial 
causes. A tendency to them may perhaps 
be familiar, and some individuals are sub- 
ject to an obstinate recurrent sort. An 
example of a very serious instance is that 
of a young man (whose father died of 
pulmonary embolism) who noticed at the 
end of a long bout of whooping cough a 
short stretch of thrombosed vein in his 
right thigh. He applied a piece of adhesive 
plaster, played a game of squash racquets 
and suffered a good-sized pulmonary in- 
farction. Afterwards, under treatment by 
rest and ice-bags, the thrombus spread 
through most of the large as well as small 
veins of both legs. Experience with this 
and some recurrent cases has led the 
writer to believe that though very active 
exercise brings a certain risk of embolism, 
recovery seems to be hastened if, after a 
few days of rest and elevation of the part, 
moderate exercise is taken in an elastic 
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adhesive bandage. In other words, given a 
local thrombosis, dependency of the throm- 
bosed area and local slowing of the circula- 
tion encourage an extension of the process. 


PULMONARY EMBOLISM 


This is a serious problem, especially for 
the surgeon who operates frequently upon 
patients beyond middle life, as for instance, 
upon persons suffering from abdominal 
diseases and growths. The very dangerous 
nature of the propagating, insecure throm- 
bus has already been told. Small fragments 
cause pulmonary infarctions, marked by 
pleuritic pain and the expectoration of 
bloody sputum. Large emboli cause sud- 
den death. Between these two extremes 
are many intermediate states. Infarctions 
may procede a fatal embolism or may be 
followed by recovery. In the former case, a 
propagating thrombus in a large vessel is 
probably present. In the latter, an embolus 
is perhaps detached from a smaller vein. 
It has often seemed as if a whole thrombus 
was cast off at times, leaving nothing 
behind, but this may really mean an 
inadequate search for the source of em- 
bolism, especially among the great plexuses 
of the calf. 

Strangely enough, even a large embolus, 
6 to 10 inches long, is not always immedi- 
ately fatal. Such a thrombus has been 
known to float in the great pulmonary 
artery without penetrating into either of 
its branches for hours, days, or even weeks. 
The patient appears a little blue, espe- 
cially at first, but may be perfectly com- 
fortable so long as he remains quiet. 
Finally some change of position or extra 
exertion causes the embolus to become 
adherent in one or both of the great pul- 
monary branches and the patient dies 
suddenly, so suddenly as to make it seem 
as if the embolus had just reached the 
heart. Again, the presence of the embolus 
in the pulmonary artery will cause agony, 
breathlessness and cyanosis, much like 
that of acute coronary disease of the 
heart’s wall, followed by survival for some 
days. 
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In recent years, in some perfectly or- 
ganized clinics, particularly in Sweden, the 
staff has become expert in making a diag- 
nosis of pulmonary embolism in time to 
perform Trendelenburg’s operation of em- 
bolectomy. Some brilliant successes have 
been scored, but in most hands, failures 
have been so much the rule as to discour- 
age the belief that lives can often be saved 
by operative means. Prevention is therefore 
of prime importance; first, the prevention 
of thrombosis and, second, the treatment of 
established thrombosis in such a way as to 
lessen to the utmost the probability of 
embolism. 


THE PREVENTION OF THROMBOSIS 


An earlier discussion should have made 
it clear that the anatomic and physiologic 
nature of the venous circulation in the legs 
and pelvis is such as to encourage throm- 
bosis. Life in bed is another unfavorable 
influence in setting up what might be called 
the thrombophilic background, though 
some thromboses do certainly occur during 
an active existence. Usually there is added 
what seems to be the exciting factor, that 
is, Operation, injury, childbirth, debilitat- 
ing disease, hemorrhage, persistent vomit- 
ing, what you will. Such influences are 
almost always required to induce throm- 
bosis in normal veins, but do not enter 
into the problem when the vein’s wall is 
essentially abnormal, as in the case of 
varicosity, thromboangiitis obliterans and 
local sepsis (otitis media, appendicitis, 
septic hand.) 

Given an injury, major operation or fail- 
ing heart, the exciting factor is unavoid- 
able. However, its effects can be opposed 
and modified by treatment. Immobiliza- 
tion favors thrombosis; activity opposes 
it. A retarded venous return from a de- 
pendent part favors thrombosis; an easy 
return from an elevated part opposes it. 
Muscular atrophy, an indirect effect of 
immobility, favors thrombosis; muscular 
competence opposes it. Increased abdomi- 
nal tension favors thrombosis; norma] 
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abdominal tension, without compression 
or distension, opposes it. Prevention re- 
quires the sort of effort so lacking in any 
immediate, obvious beneficial return that 
few find it possible to keep it up. It should 
be called “gunning for the hundredth 
case.’ For example, don’t leave a patient, 
weakened by operation or disease, sitting 
up in bed for more than a few hours at a 
time, unless he or she is suffering so little 
discomfort as to be able to exercise the 
legs freely. If help is available, see that 
some one puts the patient through active 
exercises for the feet, knees and hips for 
five to ten minutes at least twice a day. 
It would be best that patients as to whom 
you are especially nervous should remain 
supine and never sit up, except on the way 
to getting upon their feet. Indeed, unless 
the patient has a dubious cardiorespiratory 
system, an elderly man who is subjected to 
prostatectomy might well be kept head 
down and feet up for a considerable part 
of each twenty-four hours during the post- 
operative period. Why not use the modern 
bed for all it is worth in preventing throm- 
bosis as well as causing it? 

The prevention of increased intra-ab- 
dominal tension has been well discussed by 
Bancroft and his co-workers. They insist 
that abdominal wounds be so carefully 
repaired that tight straps and binders are 
not needed, and regard the prompt res- 
toration of intestinal tone, by the early 
use of semi-solid or solid food, as an essen- 
tial point in post-operative treatment. 
It goes without saying that the surgeon’s 
handling of the abdominal viscera at the 
operating table may have a far greater 
influence than any such measures. But it 
is questionable whether the rather acute 
and passing phase of abdominal distension 
is basically as important as the main- 
tenance of a proper fluid balance, a matter 
which of late years has been very fully 
dealt with by Coller and his associates. 
If only one set of measures were available 
against thrombosis, that should include 
routine elevation of the legs above the 
body and active exercise. 
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TREATMENT OF ESTABLISHED THROMBOSIS 


When it comes to treatment, the various 
sorts of thrombosis require, respectively, 
slightly different management. The deep 
thromboses should be placed in one group, 
the superficial in another. 

Treatment of Deep (Femoro-iliac) Throm- 
bopblebitis. Once phlegmasia alba dolens 
has set in, there is every reason to believe 
that a solid thrombus occupies the upper 
femoral and more or less of the iliac vein 
on one or both sides. The only question is 
whether at the proximal end of the process 
there is a propagating thrombus threaten- 
ing embolism. Usually there is not, but 
even if there were, sooner or later embolism 
must occur irrespective of treatment. 
Moreover, since thrombosis is favored by a 
slow current, the more briskly venous blood 
can be passed into the main channel 
proximal to the thrombus, through collat- 
eral vessels, the less likely is a propagating, 
insecure extension of the thrombus to 
form. Elevation and, if possible, moderate 
muscular exercise of the affected limb will 
not only add no new danger, but are 
probably of real advantage. The impor- 
tance of draining the limb of fluid has 
already been urged by De Takats, but 
the matter of exercise goes even further 
than this. It should encourage a collateral 
circulation and check the extension of 
thrombosis, especially its most dangerous 
phase. If possible, then, the leg or legs 
should at all times be elevated above the 
body, and for at least part of the day, the 
foot of the bed should be raised above 
the head. If the leg as a whole can, with 
assistance, gently be moved, very well. If 
not, at best the muscles can be tightened 
by groups without active movements. 
Massage can help little and may harm the 
tissues. 

When the acute stage of phlegmasia alba 
dolens is over—fall of temperature to 
normal, relief of discomfort, softening or 
disappearance of edema—more active ex- 
ercise in bed should precede getting up. 
This, of course, is what most doctors would 
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consider, and rightly so, I think, the 
dangerous time, but what advantage can 
there be in yet longer immobilization? 
It only puts off, without preventing, the 
fatal embolism, if such is threatened. So 
there should be urged, when the leg appears 
normal, the application of a semi-elastic 
bandage and guarded exercise in the 
standing position. First, a few minutes of 
exercise followed by elevation; the periods 
of exercise being gradually prolonged if 
the leg does not swell or become cyanotic. 
The one bad influence, of course, is a 
dependent position for the leg without 
exercise. In the end, some collateral veins 
will perhaps have become dilated, even 
varicose. In any case, an elastic stocking 
or bandage may be needed for many 
months. 

The Treatment of Deep Peripheral Throm- 
bopblebitis, that is among the great muscles 
of the calf, perhaps the most dangerous 
but least understood of all thromboses, is 
made especially difficult by the impossi- 
bility of measuring the full extent of the 
process and of deciding whether a propa- 
gating thrombus is present. However, if 
an individual who is suspected of harbor- 
ing the disease—a little discomfort, blue- 
ness and swelling at the ankle on walking, 
all signs disappearing on rest in bed— 
suffers a recurrence after one period of rest 
in bed, it should be realized that a danger- 
ous propagating thrombosis (Figure 3) is 
probably present, and the femoral vein 
ought to be divided. Whether or not a long 
propagating thrombus is present, this 
step ought to prevent embolism, and in 
any case appears to cut short the disease. 
Try, then, ten days of elevation of the leg 
without bandaging; follow this with grad- 
ually increasing exercise in a bandage, 
and, if no recurrence follows, call the 
patient cured. Otherwise divide the femoral 
vein distal to the profunda. 

The Treatment of Thrombophlebitis in 
Normal (Non-Varicose) Superficial Veins. 
Whether or not the process behaves like a 
true migrating thrombophlebitis, the pa- 
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tient should be kept for a few days in bed 
with the foot higher than the head. With- 
out bandaging and especially without an 
icebag (but applying local heat if you like), 
you will see the thrombosis very rapidly 
disappear; whereupon a semi-elastic band- 
age should be applied and the patient 
should make an attempt to get about. In 
some instances, a trial may perhaps be 
made of a semi-elastic (elastoplast) band- 
age from the start, but this only in case the 
patient’s reaction to a previous phlebitis 
is known. The best results are likely to 
result from five to seven days elevation, 
followed by bandaging and exercise. 

The Treatment of Thrombopblebitis in 
Varicose Veins has already been touched 
upon, and is only referred to here to make 
one point. Though many cases respond 
well to ambulatory treatment, there are 
some which clearly require elevation fol- 
lowed by high division (with or without 
the retrograde injection of sclerosing chem- 
icals), or even excision. In other words, to 
shorten the disease, but especially to 
prevent recurrence, radical treatment is 
often required and is very satisfactory. 
In those rare cases in which repeated 
infarction is a feature, it is essential. 


SUMMARY AND CONCLUSIONS 


The influences, anatomic and related to 
life in bed, consequent upon many diseases, 
injuries and operations, which lead to 
thrombosis in the lower half of the body, 
are fairly well recognized today. Many of 
them are unavoidable, but most of them 
can be robbed of some of their bad effects 
by prophylactic treatment. 

Thrombosis once established should no 
longer be treated by the familiar ice-bag 
and immobilization but by real elevation 
followed early by gradually increasing 
exercise. Embolism is more likely to be 
prevented by forestalling the formation of 
the dangerous propagating thrombus than 
by apprehensive immobilization. A further 
study of deep peripheral thrombophlebitis 
should be made by both physicians and 
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pathologists. By such means the apparent 
tendency today to increase in the incidence 
of thrombophlebitis may be reversed. 
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MyYELomA is a rare malignant tumour, nearly always occurring at 
multiple sites, and favouring the mid-shafts of lons, bones, especially the 
humerus and femur, vertebrae, ribs, and flat bones of the skull. It is found 


chiefly in middle-aged men. 
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OSTEOMYELITIS IN COMPOUND FRACTURES* 
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URING most of man’s existence 
compound fractures have com- 
monly resulted in the death of the 

individual. Before the period of Lister in 
the middle of the last century, because 
surgeons were unable to cope with infec- 
tions of all kinds, they resorted frequently 
to amputations in these patients. This 
operation of itself carried a high mortality. 
Up to Lister’s time any patient who 
recovered after a compound fracture, no 
matter what the deformity and disability, 
was considered to have done well. How 
much progress has been made since that 
time and what is the ideal of treatment at 
present? 

The only large series of results in this 
country which I have found is from the 
Surgeon General’s Report of the World 
War.' One can say that, due to the 
exigencies of the time, the equipment, 
moving from one hospital to another, and 
the seriousness of the original injuries, 
these results would not be representative of 
civil practice. On the other hand, treatment 
was rendered largely by men who had 
become particularly interested in the prob- 
lem, a situation which is often not true in 
civil surgery. I question whether the results 
would be appreciably improved if a similar 
group of fractures in civil life were to be 
analyzed. According to this report on 
compound fractures of the femur eight 
years after injury: 


2669 of 5138 patients were less than 50% disabled. 
2469 of 5138 patients were more than 50% disabled. 


Of the latter 789 were more than 80 per 


1 The Medical Department of the U. S. in the World 
War (“Surgeon General’s Report,”) Vol. x1, Surgery, 
part 1, Washington, 1927, p. 546 and Table 76. 
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cent disabled. According to these figures 
practically one-half of the patients who 
sustained compound fractures of the femur 
were found eight years later to be still 
over 50 per cent disabled; 15 per cent of the 
total were over 80 per cent disabled. This 
state of affairs, reported to exist within the 
last ten years, deserves our earnest 
attention. 

In several types of fractures osteomyelitis 
may be a complication. It frequently 
develops i in infected open wounds in which 
there is a fracture. This osteomyelitis 
usually remains localized but may become 
diffuse. A simple fracture may have a 
non-communicating wound of the soft 
parts, a hematoma, or a superficial death 
of tissue which becomes infected and by 
direct extension involves the bone. For 
example a sharp point of the anterior border 
of the tibia may exert pressure on the over- 
lying skin, followed by necrosis, infection 
and osteitis. In the course of treating a 
simple fracture it is not rare for osteo- 
myelitis to be set up as a result of hemat- 
ogenous infection from some intercurrent 
disease, such as acute tonsillitis. This 
complication needs always to be considered 
when temperature intervenes in the course 
of a simple fracture. Osteomyelitis all too 
commonly follows the production of a 
compound fracture by open operation on a 
simple fracture. One series of open reduc- 
tions in good hands shows an incidence of 
infection of 14 per cent. What must it be in 
the hands of those who do an occasional 
case with personnel not especially trained? 
We should never subject a patient with a 
simple fracture to the compounding of an 
open reduction unless we have confidence 
in the capability of our entire team and the 


* Read before the Section of Surgery, New York Academy of Medicine, March 6, 1936. 
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perfection of all our apparatus. Trust in our 
own technique is not sufficient. Skeletal 
traction has improved fracture results, but 
it has entailed some cases of osteomyelitis 
at the sites of introduction of tongs, pins 
and wires. In osteomyelitis from other 
causes, we must keep in mind the super- 
vention of fracture from stress on a bone 
which has been weakened by disease, a 
grave complication against which it should 
be guarded. 

There has been much discussion as to 
whether fractures heal in the presence of 
infection. White? states that “in the major- 
ity of cases union takes place, despite the 
continuance of the infective process. In 
fact, the persistence of continuous irrita- 
tion seems to act often as a potent factor 
in the production of union.” Starr® says 
“this infection with sequestration does not 
prevent union of fractured bone. Even if 
the sequestrated area involves the whole 
thickness of the shaft, if the remaining 
ends of bone are brought into apposition, 
union usually results.’””’ We believe that 
these statements correctly appraise the 
situation. Those who have argued that 
osteomyelitis was a common basis for 
non-union have possibly considered treat- 
ment of the osteomyelitis more than treat- 
ment of the fracture. Unless one pays strict 
attention to complete constant immobiliza- 
tion of the fracture site in the presence of 
infection he may expect non-union. If he 
allows surgical dressings to interfere with 
immobilization he is not justified in placing 
the blame for non-union on infection, but 
must accept the responsibility himself for 
lack of adequate fracture treatment. Un- 
fortunately many compound fractures with 
infection are treated as if it were impossible 
to take care of the wound properly and 
obtain complete immobilization at the 
same time. 

The only completely satisfactory treat- 
ment of osteomyelitis in compound frac- 


2 Wuirte, J. R. Chronic Traumatic Osteomyelitis. 
New York, Paul B. Hoeber, 1919. 

®Srarr, C. L. Lewis’ Practice of Surgery, Hagers- 
town, W. F. Prior & Co., Vol 1, Ch. 2, p. 38. 
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tures is prevention. This treatment should 
commence at the place where the injured 
person is found and should not be post- 
poned until he has reached the hospital or 
the office. In some way traction splints 
must be made available on our highways 
and in industry. Patients with fractures of 
the long bones of the extremities should not 
be moved until traction has been applied. 
Too commonly lifting an unsplinted or 
improperly splinted person or “jackknif- 
ing” him into the rear seat of an automobile 
makes a compound fracture out of what 
was previously a simple one. A potential 
osteomyelitis is then present. Application 
of a fixed traction splint to an extremity in 
which a compound fracture is already 
present is of even greater import, whether 
or not bone Is projecting. There seems to be 
a fixed idea that care must be taken not 
to allow projecting bone to return within 
the soft parts until an injured person 
reaches an operating room. This is false. 
Gross dirt should be wiped away, a sterile 
dressing, if available, put on and traction 
applied. If the bone disappears within the 
soft parts nothing has been lost as the 
patient must be operated on anyway. It is 
only necessary that someone assume the 
responsibility of seeing that the surgeon is 
informed that bone has been exposed. If 
traction is not applied at the site of accident 
during transportation the bones may be 
churned about, contamination of both soft 
parts and bone increased, and more shock 
with diminution of tissue resistance pro- 
duced. We must not forget that the origin 
of fixed traction transportation was in 
war time and that practically all the frac- 
tures so treated were compound. Further, 
we should recall that the mortality of 
fractures of the femur during the World 
War was reduced from 80 per cent to 
20 per cent after the introduction of fixed 
traction transportation. This method is 
definitely indicated for the prevention of 
osteomyelitis in compound fractures. 
Nurses in the emergency room of all 
hospitals should be trained to apply fixed 
traction, if it has not been done before, to 
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all possible fractures as soon as they are 
seen, without waiting for the arrival of an 
interne or an outside doctor. 

The next important point in prevention 
is early attention. All patients with frac- 
tures are emergency cases the same as with 
acute appendicitis. In compound fractures 
the problem is one of life and death and 
permanent disability. The wound does not 
need to be of great extent for this to be true. 
The greater the contamination and the 
longer the primary treatment is delayed, 
the greater is the likelihood of bone infec- 
tion. This is naturally particularly true of 
gunshot wounds with the probability of 
carrying clothing into the soft parts. There 
is no excuse for major fractures being left 
to the less experienced surgeons or the 
internes in a hospital, nor should treatment 
be delayed until x-rays are reported on or 
rounds made the following day. The impor- 
tant treatment, which will prevent catas- 
trophes later, is the first treatment. It is 
often said that this had to be delayed 
because of the general condition of the 
patient. This is rarely true if he has been 
transported in fixed traction and if active 
shock treatment has been commenced on 
arrival at the hospital, whether or not at 
that moment shock seems to be present. 
Too often we see delayed shock of a severe 
nature set in when immediate measures 
have not been taken to forestall it. 

The treatment of the fracture and of the 
wound must proceed together. While the 
wound is being attended to, traction must 
be maintained in the original splint, 
manually, or by some form of apparatus. 
If traction has to be released to remove 
the patient’s clothing or for any other 
reason, manual traction should always be 
maintained until fixed traction is reapplied. 
The patient should not be allowed to lie 
on the operating table without the benefit 
of traction. Not to use it allows further 
contamination. 

A compound fracture should automat- 
ically call for immediate thorough debride- 
ment. We think of this procedure as 
something newly devised during the late 
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war. As a matter of fact Petit‘ described 
debridement in compound fractures in the 
first half of the eighteenth century. In- 
vestigation would possibly show that it was 
originated long before this. The question 
often arises of the necessity of debriding 
the small wound made by penetration of 
bone from the inside. If the surgeon fails to 
do this he must be willing to accept the full 
responsibility for infection developing later, 
for osteomyelitis, prolonged invalidism and 
even death. It is too common to see an 
apparently incised wound !4 inch to 14 inch 
long over the middle of the tibia merely 
dressed. In most cases this would be suc- 
cessful, but the prolonged disability of 
osteomyelitis, even if only one case in 100, 
makes such treatment inadvisable. A few 
days later there may be a sanguinopurulent 
discharge and bare bone beneath. Often it 
requires incisions for drainage, removal of 
sequestrums and prolonged hospital care, if 
nothing worse. 

In some of these cases operated on in the 
first few hours we are amazed to find the 
amount of damage which has been done and 
the extent of dead muscle which should be 
excised. In these patients, unless there is 
contamination with street dirt, it is often 
good judgment to do a primary closure. 
In the patients compounded from the out- 
side, one should remove all foreign bodies, 
blood clot, tissue with ground-in dirt and 
all tissue which seems too badly damaged to 
live. But this does not require the over 
enthusiastic debridements seen in war time. 
It is rarely required to remove bone, and 
the resection of muscle and bone should 
not be of such a nature that a useful limb 
could not possibly be obtained. If that 
amount of dead and dying tissue is present, 
the limb should rather be amputated 
immediately. In civil life, however, we 
fear that the common tendency is to remove 
too little rather than too much. In extrem- 
ity fractures compounded from the outside, 
the wound should almost invariably be left 
open after debridement. In the lower 


4 Heister, L. A. General System of Surgery, Ed. 8, 
London, 1768. 
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extremity this should always be done. In 
the upper extremity there is an occasional 
patient, whom we feel has not come in 
contact with street dirt or soiled clothing, 
in whom the wound can be closed com- 
pletely. To close the wound partially and 
drain it is dangerous practice. Pockets may 
be shut off inside and infection may be 
introduced from the outside. If after a 
debridement infection manifests itself free 
drainage is easily established, inflammatory 
exudates do not extend because of tension, 
periosteal stripping is not increased and 
whatever osteomyelitis occurs usually re- 
mains well localized. 

Reduction of the fracture is attended to 
at the same time as debridement and it is 
determined what type of internal or 
external fixation is to be used. Whether 
this is some internal appliance to the bone, 
or skeletal traction or plaster casing it must 
be a permanent arrangement which will 
maintain the reduction. If the after care 
will require change of dressings the im- 
mobilizing apparatus must be so devised 
that there can be no disturbance of the 
bony relations during the dressing. If 
traction is to be used the amount of weight 
necessary to maintain reduction should be 
determined at the operating table. These 
are not cases suitable for gradual reduction 
over twelve to forty-eight hours. We are 
dealing with a potentially infected wound 
and the soft parts and bone fragments must 
be immediately put to rest and kept at 
rest. Continuous slight change in position 
will increase the likelihood of infection 
becoming established. For the same reason 
it has to be understood that a later attempt 
at any closed manipulation of the fragments 
carries with it grave danger. Adhesive 
plaster traction or Russell traction should 
not be used, because of the possibility of 
slipping of the adhesive plaster with result- 
ant mobilization of infection from change of 
position of fragments. Complete constant 
immobilization is the absolute requirement 
in these patients and this refers to soft 
parts as well as bone. Of course no massage 
should be used until there is certainty that 
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asepsis has been established. All of this 
routine constitutes the preventive treat- 
ment of osteomyelitis. | repeat that the 
only satisfactory treatment of osteo- 
myelitis in compound fractures _ is 
prevention. 

In spite of all of our efforts suppose that 
infection occurs. This requires early ade- 
quate drainage without disturbing im- 
mobilization. Sufficient ventilation of the 
soft parts will keep the extension of bone 
infection to a minimum. The bone should 
not be disturbed, unless fragments are so 
loose that they are evidently acting as 
foreign bodies and can be picked out. 

Notwithstanding our best efforts osteo- 
myelitis will sometimes become established. 
Foster® reported that following debriding 
of compound fractures a discharging sinus 
was present four months after injury 
in 11.6 per cent of 129 plated cases and in 
15.7 per cent of 141 cases treated by trac- 
tion and splinting. These patients were 
treated under conditions which are at 
least as good as anywhere in the United 
States. In addition some patients will be 
sent to us with definite chronic ostec- 
myelitis following fracture. These require 
the greatest judgment and patience in treat- 
ment. If the fracture is not solid, effective 
immobilization must be maintained regard- 
less of other considerations. An x-ray 
picture is of great assistance if there is 
evidence of sequestrum formation. No 
attempt should be made to remove a 
sequestrum until we are quite certain that 
it is free on all sides. Neither should it be 
allowed to remain when it is apparently 
free, on a chance that it will be extruded by 
itself. It should be removed as soon after 
sequestration is complete as we believe 
that the healed bone and involucrum are 
strong enough to support the part without 
refracture. If union is not progressing, it 
may be removed immediately. The sur- 
rounding tissue should be disturbed as 
little as possible and the wound left open 
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Later it may become necessary to 
obliterate sinuses and cavities. This re- 
quires careful excision of the involved soft 
parts and bone with gentle removal of 
overhanging bone edges converting cavities 
into easy slopes so that the soft parts may 
fall into them. Again leave the wound open 
and immobilize the part. 

In other patients it becomes necessary 
to remove chronically infected living bone, 
often to a considerable extent. This requires 
a sloping removal of the bony walls. What- 
ever form of after treatment is to be fol- 
lowed, these wounds should usually be left 
open and soft parts allowed to fall in. 

Sometimes with an extensive osteo- 
myelitis, with or without non-union, an 
amputation may be more advisable than 
prolonged hospitalization with possibly 
a limb of slight usefulness when healing has 
been obtained. This should never be 
done without the acquiescence of one’s 
confréres. 
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CONCLUSIONS 


In conclusion, I ask for the injured 
person who has a simple fracture the chance 
to be transported without a compound 
fracture being produced; in both simple and 
compound fractures to have traction splints 
made available so that further injury and 
contamination will not occur. I ask for 
immediate emergency care of compound 
fractures with debridement by attending 
surgeons. I ask for continuous effective 
immobilization of these fractures from the 
time of injury until union is solid, in spite 
of the dressings required. I ask for early 
adequate drainage should infection develop 
and conservative but thorough treatment 
should osteomyelitis become established. 
Time is better spent for the surgeon and 
patient by attention to the details of early 
treatment of a compound fracture to 
prevent osteomyelitis than by the most 
meticulous care of osteomyelitis after it has 
developed. 
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OMMINUTED fractures of the up- 
per third of the ulna usually occur 
as the result of direct violence, a 


Fic. 1. Schematic drawing showing dislocation, 
radial head and comminution of ulna shaft. 
blow striking the posterior surface of 
the upper third of the forearm while the 
elbow is in the position of flexion, the force 
being directed upward toward the shoulder. 
The resulting bone injury is an anterior 
dislocation of the radial head with marked 
comminution of the upper third of the ulna 
and wide separation of the fragments. The 
action of the triceps tendon pulls the 
olecranon process upward, the shaft and 
the comminuted fragments being driven 
anteriorly. Fixation of these fragments by 
an intramedullary peg is usually unsatis- 
factory because of the short olecranon 
fragment and extreme comminution of the 

shaft. 

It is difficult to maintain adequate 
fixation by means of wire because of the 
tendency of the radial head to dislocate 
anteriorly, carrying with it the shaft and 
the comminuted fragments. Overcoming 
this tendency by acute flexion often causes 
embarrassment of the circulation, as there 
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is usually severe soft part damage. The wire 
may break or untwist from the extreme 
tension. 


Fic. 2. Schematic drawing showing Steinman Pin 
directed through olecranon. 

Open reduction with maintenance of 
alignment and fixation by means of a 
Steinman Pin has proved most satisfac- 
tory, permits early active motion, and 
facilitates greatly the removal of the 
internal fixation. 


TECHNIQUE 


A longitudinal incision, usually about 
3 or 4 inches in length, is made on the 
posterior surface of the forearm, beginning 
at a point over the triceps tendon and 
passing downward to expose the fracture 
site. Firmly attached bone fragments are 
not disturbed. Loose fragments are removed 
temporarily and wrapped in a sterile 
sponge moistened with normal salt solu- 
tion. The Steinman Pin is then introduced 
through the olecranon, beginning at the 
tip and directed in such a fashion that the 
point will protrude through the mid por- 
tion of the fracture plane. (Fig. 2.) The pin 
is then passed distally in the forearm until 
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the point is introduced into the medullary Secondary surgery may be done later, if 
cavity of the shaft. (Fig. 3.) By bringing _ necessary, to relieve any disability resulting 
from the myositis ossificans. 


the ulna into proper alignment, the radius 


usually falls into its normal position and 
is maintained there without difficulty. 
The comminuted fragments are replaced 
about the Steinman Pin, filling the gap 
between the proximal and distal fragments. 
The comminuted fragments are maintained 
in position by tying with chromic cat gut, 
kangaroo tendon, or small stainless steel 
wires. (Fig. 4.) Periosteum and fascia 
are approximated with No. o chromic cat 
gut and the skin sutured with interrupted 
black silk. The Steinman Pin is allowed to 
protrude for a distance of about three- 
fourths of an inch, posteriorly. The 
elbow is dressed at a right angle using an 
anterior plaster splint. 

After Treatment. Sutures are removed 
on the ninth day. At that time the protrud- 
ing end of the Steinman Pin is coated with 
adhesive plaster to prevent its slipping 
inside the arm. Active motion is encouraged 
after two weeks unless there has been severe 
soft part damage. 

Myositis Ossificans is a common com- 
plication in this type of injury. Frequent 
X-ray films are essential. At the first sign of 
myositis ossificans the arm should be 
immobilized in acute flexion, which is the 
most useful position should ankylosis occur. 


Fic. 3. Reduction has been accomplished—olecranon and 
Steinman Pin brought into alignment with ulna shaft, 
point of pin being directed into medullary canal. 
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Since firm union in this type injury 
might be delayed, the Steinman Pin is not 
removed until the x-ray film shows evi- 


Fic. 4. Lateral x-ray film. Complete reconstruction. 
Position olecranon and shaft maintained by pin. 
Bone gap filled in by bone fragments fixed around 
pin by circular stainless steel wires. Pin protrudes 
for three fourths inch beyond skin. 

dence of firm union. This usually occurs 

sufficiently between the fourth and eighth 

week. Too early removal of the pin will 
result in an anterior bending of the ulna 
with forward dislocation of the radial head, 
and too vigorous active motion of the elbow 
in hyperflexion will result in posterior 
bending of the ulna. With the Steinman Pin 
in situ, active motion can be carried out 
more vigorously and with less fear of 


disturbance of alignment. 
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TREATMENT OF DISTENTION BY 


CONTINUOUS DUODENAL SUCTION* 


ISTENTION following a surgical 

procedure has always been a dis- 
tressing problem to the surgeon. 
The distention may vary from the so 
called ‘“‘gas pains” following a simple 
appendectomy which the lay friends of the 
patient tell him to expect, to an acute 
gastric dilatation, paralytic ileus, or the 
distention found in peritonitis or bowel 
obstruction. The degree of distention is 
independent of the surgical procedure as 
the most marked distention may follow 
an operation where the least amount of 
handling of the viscera has been suffered 
or even where the viscera hasn’t been 
touched. 

The number of explanations for the cause 
of this condition compares favorably with 
the number of operations for the radical 
cure of hernia. Some advance the theory 
that excessive handling of the viscera is the 
cause. Toxins have been mentioned as the 
source of the original disturbance. The an- 
esthetic and the amount of anesthesia has 
been suggested as a factor in distention. 
The exposure of the peritoneum to the air 
is believed by some to be the cause. Since 
distention is present in various forms of 
toxemia as well as in cases where no toxemia 
is present or where no surgical manipulation 
has been experienced the cause of distention 
is still obscure. 

At the first appearance of distention the 
normal tonus of the digestive musculature 
is lost. This tonus is an intrinsic property 
of the smooth muscle contained in the walls 
of the gastrointestinal system. 

In the normal stomach, the vagi through 
the plexus of Auerbach stimulate contrac- 
tion waves similar to peristaltic waves 
while the splanchnic nerves supply in- 
hibitory impulses. These are essential 
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contributory factors in maintaining normal 
tonus. Good intra-abdominal tension is a 
requisite of normal tonus as in an empty 
stomach the walls are in close apposition. 

Since gastric motility is perhaps the 
outstanding function of the organ, acute 
impairment of the motor mechanism is a 
serious handicap. When for any reason the 
normal tonus is impaired there is first a 
state of mild atony. By the same mechanism 
as the paralysis is produced, an unusually 
large amount of thin watery secretion 
seems to well forth from the walls of the 
stomach or intestine which further distends 
the musculature and accentuates the atony, 
forming a viscious cycle and peristalsis 
ceases entirely. As a result we have the 
acute gastric dilatation or paralytic ileus. 

Since this paper is not a treatise on 
paralytic ileus or acute gastric dilatation 
it is suffice to mention the symptoms com- 
mon to both and also common to peritonitis. 
The most prominent symptom is that of 
marked distention. The distention may be 
such as to interfere with breathing and 
cardiac action, and may be sufficient to 
cause the wound to rupture and the viscera 
balloon out through the opening. Peristent 
vomiting is a constant symptom. At first 
the vomitus Is gastric contents, followed by 
bile stained fluid, and then by a black or 
brownish fluid which is present in an 
unusually large amount. The abdomen is 
silent with no peristalsis. Various systemic 
changes have been observed such as ele- 
vated temperature, rapid feeble pulse, etc. 
Often these symptoms occur in a mild 
degree and only air is belched as the ac- 
cumulation of the fluid is pushing out the 
air which may be present there. 

In speaking of acute gastric dilatation, 
Babcock in his latest book gives a prognosis 


* The work described in this article was done at the Hahnemann Hospital, Scranton, Pa. 


334 


of “‘50 to 75 per cent, the pulse increases 
rapidly, and the patient goes into collapse 
and dies.”” Thomas R. Brown in Cecil’s 
book on medicine tells of a mortality of 
74 of 102 patients. The gravity of the case 
of diffuse peritonitis is known to all and 
when this occurs in the aged the prognosis 
is even worse. 

Since the purpose of this paper is to 
describe the treatment we have used most 
successfully in the series of cases to be 
reported it is fitting to discuss the usual 
treatment of dilatation used previously. 
Doses of strychnia sulphate 149 to 140 grain 
every three hours have been recommended 
but since this acts through the vagi which 
are paralyzed by the distention, its effects 
are useless. Pituitrin and pitressin have 
been administered with the aim of inducing 
peristalsis. We often see milk, molasses and 
turpentine enemas in an attempt to expell 
gas following a simple appendectomy. 
The use of the Murphy drip is almost a 
routine treatment in peritonitis. Decom- 
pression of the abdomen is the most impor- 
tant treatment in this case. 

We have used a modification of Wangen- 
steen’s apparatus for continuous duodenal 
suction (Fig. 1) with most gratifying 
results. The relief of the distention by the 
use of this continuous suction allows 
peristalsis to resume of its own accord as 
soon as the reparative processes of the body 
have allowed the injured member to re- 
cover. In the presence of dilatation there 
is a negative pyloric balance in which more 
fluid regurgitates through the pyloric ring 
than goes through in the normal manner. 
When positive pyloric balance is estab- 
lished fluids will pass through the pyloric 
ring and pass on through the intestine. 
This is dependent on normal peristaltic 
action. When the regurgitant fluid with- 
drawn exceeds the oral intake we know 
that there is negative pyloric balance and 
we allow the tube to remain in place until 
the regurgitant fluid is considerably less 
than the oral intake which shows us that 
peristalsis has been established. Since 
the continuous suction is present it is 
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possible to give the patients liquids as 
soon as they have reacted. 
The apparatus we are using makes use of 


Fic. 1. A, Kelly flask; B, screw clamp to regulate the 
number of drops; c, Murphy drip bulb; p, ordinary 
glass drinking tubes; £, duodenal tube from 
patient; F, two holed rubber stopper; G, Luer 
syringe barrel where suction is created; , level 
of bed; 1, rubber tube; 3, stand; Kk, receptacle for 
gastric and duodenal contents and water. 


the principle of indirect suction created in a 
Luer syringe barrel by water dropping by 
an open tube. Tap water suspended in a 
Kelly flask is allowed to drip through the 
Murphy drip bulb at the rate of 30 to 
40 drops per minute. This is carried down 
to the Luer syringe barrel which is closed 
by a two hole rubber stopper. One opening 
is for the tube conducting the tap water 
from the Kelly flask while the other opening 
is connected to the Rehfuss tube placed in 
the patient. The tap water drips through 
the opening in the syringe barrel and 
creates the suction which draws the gastric 
and intestinal contents through the Reh- 
fuss tube into the syringe barrel and out 
through the opening into a container. 
That this is suction and not siphonage is 
proved by the fact that it will raise a 
column of water 10 inches high. This 
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suction is not of sufficient intensity to 
dehydrate the patient. 


CASE REPORTS 


Case. L. G., white female, aged 26, para 
11 was admitted to the hospital with a diagnosis 
of pregnancy for which a cesarean section was 
required, the conservative Sanger technique 
being used. The most extreme precautions were 
taken as far as cleansing the gastrointestinal 
tract preoperatively. The anesthetic used was 
nitrous oxide induction and ether. Postopera- 
tively pituitrin, caffeine sodium benzoate and 
hypodermoclysis were used. Five hours after 
the operation the patient vomited a small 
amount of brown liquid. She also complained 
of interference with respiration, nausea and 
eructations. Twelve hours after operation the 
patient was allowed sips of water at approxi- 
mately four hour intervals. Distention was 
noticed on the first post-operative day. The 
patient was allowed to have small quantities 
of water or tea but vomited twice within a six 
hour period. Tap water was prescribed by 
bowel. The distension became progressively 
worse but the abdomen was still soft. Retention 
enemas of tap water and the rectal tube were 
administered but the distention continued 
and the emesis of green liquid recurred in 
increasing amounts. Sodium bicarbonate solu- 
tion in large doses was prescribed in an attempt 
to change the hydrogen ion concentration of 
the system but this did not relieve the disten- 
sion or check the vomiting. A milk, molasses 
and turpentine enema brought forth good 
results and the abdomen became much softer. 
At the same time surgical pituitrin I c.c. was 
given and a rectal tube inserted. This condi- 
dition continued with subsidence of the disten- 
tion following an enema and its reoccurrence 
with vomiting of increasing amounts of green 
watery fluid in spite of apparent bowel move- 
ments. On the seventh postoperative day, the 
wound which was apparently healthy opened 
and the intestines ballooned out. The wound 
was resutured but the distension was still 
present and so marked that the abdomen was 
hard. Milk and molasses enemas along with 
pituitrin were repeated and although stools 
were passed the distension and vomiting 
persisted or in fact increased in severity. 
Consultation was called and pitressin was 
_— for pituitrin with no apparent 
relief. 
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On the ninth postoperative day and the 
second day after the resuturing, the patient 
presented a very grave prognosis. The tem- 
perature was between 102 and 103°F., the pulse 
rate was between 140 and 140 and the disten- 
tion and hardness of the abdomen was not 
affected by any further medication. The vomit- 
ing was profuse and protracted. 

Since the Wangensteen duodenal suction 
had never been used before at our hospital, 
it was decided to make use of it as a last resort. 
Upon introducing the tube 600 c.c. of greenish 
bile stained fluid were removed by direct suc- 
tion. Fluids were given ad lib which amounted 
to about 500 c.c. in two hours and this in con- 
junction with the fact that the patient was not 
stable emotionally, resulted in the patient 
vomiting the duodenal tube. 

The tube was replaced and it was explained 
to the patient that she wouldn’t get well 
without it. Morphia was given to control the 
patient and the fluids were limited to 3 ounces 
per hour. In a period of five hours there was a 
regurgitation of 510 c.c. The abdomen became 
soft and the distention disappeared. Ten hours 
after the tube had been inserted the report 
for a three hour period was 450 c.c. returned 
through tube while 510 c.c. were given by 
mouth indicating that at least 60 c.c. had 
passed through the pyloric ring and passed 
through the intestine. To prove that peristalsis 
had been established we have the passage of 
large amounts of flatus per rectum and a 
bowel movement. The improvement pro- 
ceeded rapidly; so, that after thirty-four hours 
of treatment, only 370 c.c. had been withdrawn 
from the stomach in four hours while goo c.c. 
fluid was given by mouth thus showing that 
530 c.c. of fluid were passed through into the 
intestine and thus the tube was removed. The 
temperature at the time of the removal of 
the tube was 100°F. and the pulse rate 100. 

Three days later while the patient was on a 
soft diet, the temperature rose to 103°F., the 
pulse rose to 155, and the abdomen became 
distended and hard. The use of the rectal tube, 
pitressin, and a milk, molasses and turpentine 
enema again brought no relief from the disten- 
sion. The continuous duodenal suction was 
again applied for thirty-six hours relieving the 
distention and initiating peristalsis in twelve 
hours, evidenced by the patient expelling large 
quantities of flatus per rectum. She was 
placed on a soft diet twenty-four hours after 
the tube was removed and went on through 


an uneventful convalescence to be discharged 
twelve days after the suction was first 
applied. 

Case u. G. M. K., white male, aged 58, 
was admitted with the diagnosis of acute 
appendicitis. The leucocyte count was 20,600 
of which 88 per cent were polymorphonuclear 
cells. At operation the diagnosis of peritonitis 
was made, the appendix was removed and a 
drain inserted. Hypodermoclysis of 500 c.c. 
of 5 per cent glucose in saline was started 
while the patient was on the operating table. 
Pitressin 1 c.c. was ordered soon after the 
patient’s return from the operating room. 
This was repeated within three hours and 
continued at intervals of three hours. Reten- 
tion enemas of 10 ounces of 5 per cent glucose 
in normal saline were given every five hours. 
Fluids consisting of small amounts of water 
were given six hours after operation and were 
continued. Ten hours after operation the 
patient expelled gas by mouth and by rectum. 
Four hours later the patient vomited 4 ounces 
of bile stained fluid while the abdomen was 
hard and distended. Pitressin was continued 
every four hours and the rectal tube was 
inserted with only a moderate amount of gas 
expelled. The patient received 42 ounces of 
fluid by mouth on the first postoperative day 
at the end of which he vomited 6 ounces of 
green bile stained fluid. The abdomen was 
still rigid and distended on the following day 
when a high compound enema was given with 
poor results. 

At this time the duodenal tube was passed 
and 200 c.c. of bile stained fluid were removed. 
On the application of continuous duodenal 
suction no fluids were obtained but large 
amounts of gas bubbled through. At the end 
of two and one-half hours the abdomen was 
considerably softer and the distension had been 
markedly reduced. Water passed through the 
tube and could not be removed by direct 
suction, showing us that peristalsis had been 
established. Two ounces of castor oil were 
introduced through the tube and the tube 
removed. A high compound enema brought 
fair results and a large amount of flatus was 
expelled by rectum. The abdomen remained 
soft and only moderately distended at times. 
A pulmonary complication set in on the fourth 
— day and the patient died on the fifth 

ay. 


In this case it can be seen that the effects 
of the enemas and pitressin were negligible 
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before the distention was relieved. How- 
ever, as soon as the distention was relieved 
the medication took effect. 


Case 11. M. McD., female, white, aged 7, 
was admitted with the diagnosis of ruptured 
gangrenous appendicitis with peritonitis. At 
operation free pus was found in the peritoneal 
cavity which necessitated a suprapubic drain. 
Shortly after operation continuous duodenal 
suction was applied in conjunction with 
Murphy drip and Fowler’s position. In the 
first four hours there was a regurgitation of 
100 c.c. In the next forty-eight hours just 
as much fluid was removed by the tube as 
was given by mouth which was 2385 c.c. the 
first day and 1860 c.c. the second day. On the 
third day the patient took 2430 c.c. of fluid 
by mouth of which only 1375 c.c. were returned 
through the tube and 1055 c.c. were passed 
on through the intestines. The apparatus was 
removed the following morning and the patient 
proceeded to an uneventful recovery to be 
discharged on the fifteenth day. At no time 
did the patient complain of gas pains or 
vomiting after the tube was placed in position. 

Case iv. L.O., male, white, aged 62 years, 
was admitted with the diagnosis of acute 
gangrenous appendicitis which on the operating 
table proved to be the same with a general 
peritonitis. The duodenal tube was inserted 
as soon as the swallowing reflex returned and 
fluids were given by mouth almost immediately. 
Glucose 5 per cent was given by hypodermo- 
clysis, a Murphy drip of glucose solution was 
started and the patient placed in the Fowler's 
position. The Murphy drip was discontinued 
on the first day because of irritation. In the 
first six hours the patient took 120 c.c. of water 
by mouth and the amount withdrawn through 
the tube was 340 c.c. thus a‘regurgitation of 
220 c.c. In the next five hours 340 c.c. were 
given by mouth and only 300 c.c. were returned 
through the tube, and at the same time flatus 
was expelled by rectum. The duodenal return 
diminished progressively until the second day 
postoperatively, when the patient took 870 c.c. 
of water in nine hours with only 300 c.c. return- 
ing, showing that 570 c.c. passed through the 
intestine. On the evening of the same day the 
patient passed a small liquid stool with flatus. 
The tube was removed on the fifth postopera- 
tive day. 

The patient was continued on a liquid diet 
until the seventh day when he was placed on a 
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soft diet. The patient progressed so rapidly 
that preparations were made for his discharge 
on the eleventh day. On that day a slight fever 
was observed which necessitated the patient 
remaining in bed for another week before he 
was discharged. At no time was catharsis or 
enemas required to stimulate bowel move- 
ments. Hypodermoclysis was used only once. 

Casev. D. M., white, male, aged 16 years, 
was admitted with the diagnosis of subacute 
appendicitis. On operation a ruptured gangre- 
nous appendix was found, an appendectomy was 
performed and a drain inserted. With the 
exception of gas pains and some emesis the 
recovery was uneventful and the patient was 
discharged in thirteen days. Three days after 
his discharge the patient was readmitted 
suffering with extreme abdominal pain, tender- 
ness, rigidity and obstipation. The return 
from the high compound enema was clear and 
no flatus could be expelled, there was emesis 
of greenish liquid tn large amounts. At opera- 
tion a pelvic abscess containing three pints 
of colon pus was opened and drained by 
suction. The patient was in such poor condition 
that the wound was closed hurriedly and the 
case was turned over to the internes to treat 
to the best of their knowledge. The patient 
was placed in the exaggerated Fowler’s position 
and intravenous glucose 5 per cent was given 
as soon as he was returned to bed. 

Wangensteen continuous duodenal suction 
was applied at the same time and tap water 
was ordered by mouth. In the first three hours 
the intake by mouth was 350 c.c. while the 
amount removed through the duodenal tube 
was 1300 c.c. indicating a regurgitation of 
950 c.c. During the next ten hours the oral 
intake was 660 c.c. while the amount drained 
from the duodenum was 800 c.c. thus having a 
regurgitation of 140 c.c. During this time the 
patient had a bowel movement with no stimu- 
lus other than the natural one, and then 
another one three hours later. The fluids were 
varied, with ginger ale, orange juice, tea and 
bouillion being used in place of tap water. 
Gas was passed freely through both the 
duodenal tube and through the rectum. At the 
end of three days the amount of fluids by mouth 
was 600 c.c. in four hours and the return was 
only 40 c.c. showing the establishment of 
peristalsis, so that the tube was removed. 

The patient experienced daily bowel move- 
ments without the aid of catharsis or enemas. 
At no time during the convalescence was this 
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patient distended nor did he vomit during the 
period. He was placed on a soft diet on the 
fifth postoperative day and was discharged 
as soon as the wound healed by granulation 
three weeks after the operation. 

Case vi. H. W., male, white, aged 54 
years, was admitted with the diagnosis of 
chronic appendicitis. At operation the diagnosis 
of carcinoma of the cecum was made and as the 
malignancy was beyond control the abdomen 
was closed. In spite of the most extreme pre- 
operative care, which included thorough colonic 
lavage and pitressin, and postoperative care 
the patient developed a severe distension in 
twenty-four hours. Pitressin was given every 
four hours with very little improvement. 
The patient was belching gas but passed nothing 
per rectum. High compound enemas, rectal 
tube, hot packs to the abdomen and rectified 
spirits of turpentine by mouth were tried with 
no apparent improvement in the condition. 
As the distension increased, there was emesis 
of large amounts of greenish watery substance. 

On the third day when the distension showed 
no signs of regressing, the duodenal tube was 
passed and the continuous duodenal suction 
applied. On direct suction only 60 c.c. of re- 
gurgitant fluid was brought up. In the first 
seven hours there was a regurgitation of 430 c.c. 
while the patient was allowed 340 c.c. of fluid 
by mouth which meant that go c.c. was suc- 
corrhea. In the next twelve hours the patient 
was given 810 c.c. by mouth of which only 
650 c.c. returned indicating that 160 c.c. had 
passed through the intestine. In the subsequent 
three hours 450 c.c. of fluid including broth, 
water and orange juice, were given of which 
only 25 c.c. came back through the duodenal 
tube showing a presence of active peristalsis. 
As this fact was confirmed by the passage of 
feces and flatus the duodenal tube was removed 
having remained in situ but twenty-one hours. 
The pitressin was discontinued on the following 
day. There was no more distention during the 
remainder of his stay in the hospital, which 
was thirteen days. 


We feel that in this case the use of the 
suction and pitressin was admirably com- 
bined. Pitressin was given before the duo- 
denal suction was used with no appreciable 
results, but it seemed to get in its work as 
soon as the distention was reduced to allow 
the muscle fibres to contract. 


We have found abdominal distention 
present in a case of amputation of the 
breast which was controlled by the con- 
tinuous duodenal suction. The apparatus 
was used to control distention in a case of 
ruptured gall bladder in a woman 74 years 
of age and in a case of a ruptured pyosalpinx 
with free pus in the peritoneal cavity in a 
woman 38 years of age. 

In the group of cases we have studied we 
have had the most gratifying results. We 
usually passed the duodenal tube to the 
point where the pyloric sphincter would be 
placed normally. The fluids that were 
given by mouth made the patient quite 
comfortable and also gave us the oppor- 
tunity of knowing when peristalsis had 
been established. It might also be said that 
this was, in a way, a form of continuous 
gastric lavage. Our best results were found 
where fluids were given at the rate of 3 
ounces per hour. 

The use of the continuous duodenal suc- 
tion is an intrinsic factor in the treatment 
of distention. Once the stress or strain on 
the muscular wall of the gastrointestinal 
tract is relieved, the other medication takes 
effect. In a majority of cases we have 
observed a return of peristalsis on the 
relief of the distention with no abnormal 
stimulation. 


SUMMARY 


1. Distention is primarily an atonic con- 
dition of the musculature of the gastro- 
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intestinal tract with an increased secretion 
of fluid from the mucosa causing more 
pressure from within, accentuating the 
atony and thus forming a vicious cycle. 

2. Continuous duodenal drainage re- 
moves the succorrhea and allows the gastro- 
intestinal walls to return to normal so that 
peristalsis can be produced as the result of 
normal stimuli. 

3. Drainage, by removing the gastric 
and duodenal contents, prevents vomiting. 

4. By the use of the apparatus described, 
the patient can be made comfortable by 
giving fluids by mouth. If the gastro- 
intestinal tract cannot carry the fluids 
down, they return through the duodenal 
tube. 

5. The return of peristalsis is ascertained 
by a marked increase in the fluid intake by 
mouth over the amount returned through 
the duodenal tube. 

6. When central stimulation such as 
obtained by using pituitary extracts, is not 
successful in relieving the distention, the 
effects can be enhanced by using continuous 
duodenal suction until the walls of the 
gastrointestinal tract return to normal. 
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RECTAL EVIPAL AS A COMPLETE ANESTHESIA* 


CLINICAL OBSERVATIONS ON 200 CASES 
A PRELIMINARY REPORT 


Howarp Hocan, 


M.B. 


Anesthetist to the Swedish Hospital, Brooklyn, N. Y.; Associate Anesthetist to the Willard Parker Hospital 


NEW YORK CITY 


E feel that the rationale of evipal 
sodium has been established clini- 
cally by the reports of many thou- 
sands of cases from the continent of 
Europe,' and of 25,000 cases from the 
Research Council of Great Britain.* Since 
1934, many thousand cases of the success- 
ful use of evipal as an intravenous anes- 
thetic have been reported in this country.* 

The use of evipal sodium by rectal ad- 
ministration was first conceived by Gwa- 
thmey.? Evipal sodium is a cousin rather 
than a member of the immediate family 
of the barbituric acid group. We found it 
to be a mild respiratory depressant but 
that the pulse and blood pressure were 
only slightly, if at all, affected. We found 
it to be more anesthetic than sedative. 

After experimental work in the labora- 
tory on dogs, and in small but ever-in- 
creasing doses on human beings, Gwathmey‘ 
recommended an index of 0.2 times the 
body weight as a _ safe _preanesthetic 
medication. 

The drug for use rectally is distributed 
in 3 gram bottles containing a white, 
cry stalline powder. The powder is shaken 
into 30 cc.’s of warm tap water and allowed 
to dissolve. A 10 per cent solution, clear, 
somewhat soapy to the touch, and about 
the same viscosity as water, results. This 
solution is non-irritating and causes no 
unpleasant sensation whatsoever when 
injected. This 10 per cent solution is used 
in all cases and doses are calculated in 
ce.’s. Gwathmey thus recommended a dose 
of 30 cc.’s for a 150 pound man as the 
maximum to be given. (150 lbs. index 
0.2 = 30 cc. 10 per cent solution.) In eld- 


erly, obese or debilitated patients, the 
dose should be reduced to slightly less 
than weight in Ibs. X index 0.2 (20 to 
25 cc.’s, etc.), while in athletic types, al- 
coholics or excitable patients, slightly 
more of the drug could be administered so 
long as 30 cc.’s of the 10 per cent solution 
was not exceeded. 

I had used evipal sodium intravenously 
in 1935 in a series of 125 cases with very 
satisfactory results. At that time, we used 
an index of 0.06 times the body weight 
150 lbs. X index 0.06 = g cc. of a 10 per 
cent solution) to obtain the dose to be ad- 
ministered. These amounts were added to 
or subtracted from, to suit the individual 
patient, using as a guide the general condi- 
tion, type of operation, and the reaction 
upon administration. It seemed logical to 
us, then, that with the index increased for 
rectal administration (slightly more than 
three times that for intravenous use) the 
same rules should apply. Accordingly, we 
began this series, observations on 200 cases 
of which are reported here, with Gwa- 
thmey’s index of 0.2. We added or sub- 
tracted small amounts of evipal soluble, 
guided by the general condition of the 
patient, his reaction to the pre-anesthetic 
medication and the type of operation. 
We found a useful guide in the reaction 
of the patient to dilaudid hydrochloride, 
which we use routinely in preference to 
morphine sulphate as a pre-anesthetic and 
post-operative narcotic. In patients who 
were made drowsy by the dilaudid hydro- 
chloride, we reduced the amount of evipal 
that we had intended using and, conversely, 
in patients who were apparently unaffected 


* A paper outlining this work and including some of these cases was read at a meeting of the American Society of 
Anesthetists, at the New York Academy of Medicine, February 11, 1937. 
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by the dilaudid hydrochloride, we increased 
the pre-conceived dose by a few cc.’s. Our 
results differed from those obtained by 
Gwathmey in that we found we did not 
have to give supplementary anesthesia ter- 
minally but at the beginning of operation. 
Our patients were perfectly relaxed at the 
end of operation after very small amounts 
of supplementary oxygen and ether. We 
felt that the reason for this difference was 
insufficient time allowance for the descent 
of the patient along the planes of anes- 
thesia. Accordingly, we tried various times 
of administration from ten minutes to two 
hours before operation, and we have ob- 
tained the greatest effect from the drug 
when it is administered one and a quarter 
hours before scheduled operation. 

The pre-anesthetic medication used is 
dilaudid hydrochloride gr. 14g two hours 
before operation and repeated one and a 
half hours before. We find with this drug, 
in preference to morphine sulphate, that 
there is a reduction in_ post-operative 
nausea and vomiting from 20 per cent to 
5 per cent, reduction in occurrence and 
severity of gas pains, and reduction in 
number of catheterizations. Post-opera- 
tively, we prescribe the drug in doses of 
gr. 144 hypodermically every four hours as 
necessary. 


TECHNIQUE 


The evening before operation, the pa- 
tient is given a light supper and at Q P.M. 
a soap suds enema. If patient requires a 
sedative, two allonal tablets are prescribed 
—we believe that the more powerful bar- 
bituric acid derivatives are definitely con- 
traindicated. On them orning of opera- 
tion, a soda bicarbonate enema is given at 
least three hours before operation. 

For a patient scheduled for operation 
at 10 A.M. the following procedure would 
be carried out: at 8:00, dilaudid hydro- 
chloride gr. 14s by hypodermic injection; 
8:30, dilaudid gr. 14g by hypodermic injec- 
tion; 8:45, patient placed in Sims’ position, 
small catheter introduced 3 to 4 inches into 
rectum and evipal ro per cent solution in- 
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jected rapidly with 50 cc. syringe; catheter 
is clamped and syringe removed; at 10, 
15 cc. warm tap water is drawn into syringe 
which is reinserted into catheter; catheter 
unclamped and tap water is forced through 
catheter to clear it of any remaining evipal 
solution; catheter is reclamped and left 
in situ. The patient is then covered up and 
allowed to go to sleep. When called for by 
the operating room orderlies, he is trans- 
ferred to the stretcher still in Sims’ posi- 
tion, being placed on his back only when 
he is transferred to the operating table in 
the anesthetic room when he is in the 
hands of the anesthetist. The patient is left 
in Sims’ position to avoid the danger of 
the tongue falling back in the throat. The 
drug is administered by nurses, who are 
instructed about colour, pulse, respira- 
tion, and the importance of the clear air- 
way. The nurse does not give an anesthetic 
but merely a small retention enema, since 
anesthesia is not fully established until the 
patient arrives in the operating room when 
he is in the hands of the anesthetist. At 
this time, an airway is usually introduced 
and oxygen may be given, though we have 
not found this necessary. 

No cases have given alarm; one was 
sensitive to dilaudid hydrochloride and one 
was sensitive to the barbiturates. The first 
was given caffeine sodio-benzoate gr. viiss 
every hour and carbon dioxide and oxygen 
mixture. The operation proceeded without 
event and the patient was fully conscious 
five hours later, reacting quietly. The 
second case made no sign until twenty 
minutes post-administration when her res- 
pirations fell to 4 and then to 2 per minute, 
the pulse remaining at 72. Metrazol 6 cc.’s 
were given in the vein and carbon dioxide 
and oxygen were administered. The res- 
pirations immediately rose to 6, then to 8 
and at operation were 12. The colour re- 
mained good throughout, as did the pulse 
rate and volume. The operation proceeded 
normally, and three days later the patient 
developed an allergic skin eruption which 
Conppennes upon the administration of 
Miii of 14900 solution of epinephrine. 
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Post-operative patients are turned from 
side to side and supported by pillows every 
hour in order to promote bronchial drain- 
age and to aid the circulation at the bases 
of the lungs. Post-operative aeration of the 
bases of the lungs by means of stimulation 
with carbon dioxide is not advocated. We 
feel that metrazol is a milder, more uni- 
form, more effective means of accomplish- 
ing complete aeration of the lung than the 
use by the individual of the carbon dioxide- 
oxygen mixture with the attendant dangers 
of over-stimulation and laceration of the 
smaller alveoli. Metrazol, in addition to 
its action on the respiratory center which 
increases the depth, but not the rate of 
the respiratory cycle, improves the volume 
of the pulse. At the end of the operation, 
we give metrazol 3 cc. in the muscle and 
3 cc. in the vein routinely. If the patient 
shows any sign of depression the 6 cc. are 
given slowly in the vein. Before the in- 
jection into the vein is completed, the 
excursion of the thorax is increased. When 
the patient is returned to bed metrazol 
2 cc. are given half hourly for two or three 
doses. The use of metrazol has been inaugu- 
rated routinely in this series to attempt to 
elevate the patient to the first stage of 
anesthesia rather than to overcome any 
apparent depression. We try to restore 
the reflexes without wakening the patient, 
and in this way allow him to sleep lightly 
through the pain zone using the anesthetic 
drug as a post-operative analgesic. In this 
way we have been able to reduce the 
amount of post-operative narcotics to two 
or three injections per patient. The first 
reaction of the patient on awakening Is 
not pain—rather they ask the time, or 
their whereabouts, or when the operation 
is to take place. Some react restlessly, but 
a prompt injection of dilaudid hydro- 
chloride controls the restlessness, and the 
patient returns to sleep. The second 
awakening is similar to that from a natural 
sleep and a patient anesthetised with this 
drug, throughout the operative procedure, 
resembles a person enjoying a natural, rest- 
ful slumber. 
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DOSAGE 


It cannot be too strongly emphasized 
that no set dose can be calculated, all of 
which must be given previous to operation, 
which will be correct in all cases without 
approaching extreme danger. We have done 
laparotomies with perfect relaxation on an 
index of 0.26 X the body weight, and we 
have had to use supplementary anesthesia 
with an index of 0.4 times the body weight. 
After seventy-five years’ experience with 
ether no one is able to tell with a very 
high degree of accuracy the amount which 
will be necessary to relax any individual 
patient. It is true that there is no reason 
to forecast the amount of an inhalation 
anesthetic, since the ease of addition makes 
the attempt at prophecy unnecessary: but 
with an anesthetic whose dose must be pre- 
conceived, a high degree of accuracy is nec- 
essary for itseflicient use. Using rectal evipal 
as a complete anesthesia, we have found the 
following indices to be go per cent correct: 
(1) 0.2 to 0.25 for orthopedic work and 
for plastic operations on the vagina; (2) 
0.28 to 0.34 for extra abdominal cases 
which includes hernias; (3) 0.35 to 0.4 for 
intra-abdominal cases. 

In other words, we have used an index of 
0.2 to 0.4 times the body weight, depending 
on the condition of the patient, his reac- 
tion to the pre-anesthetic medication and 
the type of operation. With these indices 
the necessity for supplementary anesthesia 
is rare and the amounts negligible. Should 
the occasion arise, we advocate the use of 
ether, or vinethene, with oxygen by means 
of the carbon-dioxide absorption technique 
with a vaporizer. 

The safety of the drug itself seems to us 
to have been established by the enormous 
number of cases upon which it has been 
used as an intravenous anesthetic. In the 
laboratory, with dogs, the lethal dose was 
found to be more than four times the an- 
esthetic dose; with ether the lethal dose 
was 2.5 times the anesthetic dose. The 
factor of safety then is 4+ with rectal 
evipal whereas with ether, our safest an- 
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esthetic until now, the factor of safety is 
2.5. We have used 0.4 as our highest index, 
twice the basal dose recommended by 
Gwathmey‘ and as no higher index is 
necessary we would seem to have a wide 
margin of safety. The margin of safety is 
added to in that by means of the continued 
intravenous administration of metrazol 
the anesthetic can be reversed. We have 
awakened patients from deep anesthesia on 
the table by the administration of, in one 
case, 15 cc.’s of metrazol. Post-operatively, 
we find that 2 cc.’s of metrazol repeated 
half hourly for two or three doses keeps the 
patients in the desired state of analgesia, 
once it has been attained by the preliminary 
injection of 6 cc.’s at the conclusion of 
operation. 

Post-operative patients are given clear 
fluids as soon as they are desired. We find 
regurgitation without nausea in 5 per cent 
of patients; there is no true vomiting with 
preceding nausea. Patients who do re- 
gurgitate do so once or twice, usually 
about twelve hours post-operative, and 
resume the taking of fluids at once. Twenty- 
four hours post-operative the patient looks 
and feels well, is taking and retaining 
fluids, has voided, has some discomfort 
in the operative area but no great pain. 
Post-operative pulmonary complications 
have occurred in six cases—three of whom 
had bronchial pathology on admission and 
do not properly belong in this group. Of 
the other three, the fourth, fifth, and sixth 
cases displayed evidence of ‘‘ pneumonitis,” 
ran one and two day temperatures of 101° 
to 102° (rR) and made uneventful recoveries. 
This gives a percentage of 3 per cent. 

One of the most encouraging results from 
the use of this anesthetic agent is the pleas- 
ure of the patients in having escaped the 
horrors of the ‘‘mask,” the “whirling of 
black pools,” and the “roaring in the ears” 
which perhaps cannot be measured clini- 
cally but must be of enormous psycho- 
logical and physiological import. 

The cases in this series vary from a boy 
of 3 to a venerable lady of 79, and from 
40 to 260 pounds; 80 per cent were private 
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patients, one of whom was the wife of one 
of the operating surgeons using this anes- 
thetic. In the group have been 3 asthmatics, 
5 diabetics, 1 aortic regurgitation with 
sickle celled anemia, 1 acute appendicitis 
with influenza, 1 acute mastoiditis with 
acute hemorrhogic nephritis, 1 jaundiced 
cholecystectomy, 1 ruptured gangrenous 
gall-bladder (removed), 1 ruptured ectopic 
who lost 1000 cc. of blood and was trans- 
fused before leaving the operating room, 
2 ruptured gastric and 1 ruptured duodenal 
ulcers, all of whom made uneventful re- 
coveries. These cases were obviously from 
the “poor risk” group. We found only 
slight variations in blood chemistry in 
these and other patients which agrees with 
the findings with the intravenous use of 
the drug.° 


Case 1 (Fig. 1). An adult white female, 
aged 58, enters hospital for the repair of her 
pelvic floor. She is a diabetic of five years 
standing but it has never been necessary for 
her to take insulin. 

Clinical examination reveals a Bp of 190/110, 
generalized arterio-sclerosis, complete pro- 
lapse of the uterus, rectocele, cystocele. 

Laboratory examination reveals a_ blood 
sugar of 210 mgm per 100 cc., 2.5 per cent 
sugar in the urine with a trace of albumin, 
many epithelial and red cells, a few leucocytes. 

Patient was put on a diet and in ten days 
her urine was sugar free and her general con- 
dition had improved. She was scheduled for 
operation on the twelfth hospital day. She 
weighed 160 pounds and the index decided 
upon was 0.18 (160 X .18.) We gave her a 
dose of 30 cc.’s of evipal. Pre-anesthetic medi- 
cation was dilaudid hydrochloride gr. }49 given 
at 8:30 a.M.; the evipal was given at 9:00 
A.M. for operation at 10:00. Anesthesia was 
established at 9:30. The operation began at 
10:00 when the pulse, respirations and blood 
pressure were 8, 14, 160/100. The pulse and 
respirations remained the same until the repair 
of the rectocele, when they became 86 and 18 
respectively. The patient made no protest at 
any time during the procedure which took 
one hour and twenty-five minutes. The cervix 
was amputated, the uterus was suspended from 
below and a posterior repair of the perineum 
was done. Patient was returned to bed at 
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11:40, with pulse 96, respiration 16. Metrazol 
I cc. at 11:45 and 12:45. Patient reacted at 
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11 (Fig. 2). 


This is an experiment we 
performed with the author as the patient. The 
3:00 P.M. restlessly and was given dilaudid highest index that we had used to date was 
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Fic. 1. Operation for cystocele, rectocele. Left to right—1st arrow, anesthetic administered; 2nd arrow, 
analgesia established; 3rd arrow, operation begun; 4th arrow, operation ended. Patient was a hypertensive 


was negative. 


diabetic female aged 58. 


hydrochloride gr. 140; she rested quietly there- 
after. The first post-operative specimen showed 
a trace of sugar; next morning the specimen 


Patient had no nausea or 


0.275. We determined to use 0.375 X 200 lbs. 


and this gave a dose of 75 cc.’s. 


The anesthetic was administered at 2:00 
p.M. Pulse, respirations and blood pressure at 
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Fic. 2. Anesthetic chart for Case u. Left to right—1st arrow, anesthetic administered; 2nd arrow, sleep pro- 


duced; 3rd arrow, anesthesia established by tests; 4th arrow, tests fail to cause reaction in patient; 5th 
arrow, patient beginning to react to stimuli. Patient was a 200 pound white adult male apparently in good 


condition. 


vomiting at any time and for the remainder 
of her stay in hospital, her urine was sugar free. 
She was discharged in fourteen days after an 
uneventful recovery. 


this time were 100, 18, 110/80. The epival was 
administered and the observations made by 
Dr. Scotti, the house surgeon. Anesthesia was 
established at 2:15 and at 2:25 an airway was 
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introduced because the tongue had receded 
into the throat. At 2:50 there was no response 
on (a) pin sticking (b) kneading upon abdomen 
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formed we cannot say. We felt justified in 
continuing slowly to increase the index in 
appropriate cases. 


3L.P.| Resp. 10 20 30 40 50 thr 10 20 30 40 50 2hrs. 10 20 30 ‘40 50 Shre. 
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Fic. 3. Operation for right mastectomy. Left to right—1st arrow anesthetic administered; 2nd arrow 
analgesia established; 3rd arrow operation begun; 4th arrow operation ended. Patient was a normal white 


female aged 42. 


(c) ringing of loud alarm clock in ear (d) firm 
pressure on supra-orbital notch (e) pinching 
abdomen with hemostat. Over an hour later, 
there was still no response to these stimuli; the 
eyes were slightly dilated. Pulse was go, respi- 
ration 14, blood pressure, 98/70. At 4:10 
patient began to respond to stimuli and at 4:20 
responded more actively with movements of 
the head. Knee jerks are present and patient 
takes a deep gasping breath when stimulated 
in this manner. At 5:05, airway was removed, 
5:40, eyes were open and at 6:00, patient 
apparently recognized Dr. Scotti. 

Complete restoration of memory occurred at 
9:30 and the sensation at that time was 
“‘shakiness.”” Dilaudid hydrochloride gr. 140 
was given and patient slept quietly until 3:00 
A.M. when dilaudid hydrochloride gr. 144 was 
given. Patient arose at 7:30 A.M., shaved, and 
carried on routine duties. The patient admits 
that he was fairly drowsy over the week- 
end but suffered no ill effects from the 
anesthetic. 

The lack of a surgical procedure detracts 
from this experiment, but in the opinion of 
several people who observed it, there would 
have been no difficulty in carrying out any 
surgical procedure at any time without protest 
from the patient. Whether or not shock would 
have supervened had an operation been per- 


Case 111 (Fig. 3). Adult white female, aged 
42, who enters for the removal of the right 
breast. 

The patient weighed 130 pounds and the 
index used was to be 0.28 (130 X 0.28). We 
gave a dose of 36 cc.’s, but owing to a mistake 
she was given also the dose intended for another 
patient, an additional 44 cc.’s. In all, this 
patient received 80 cc.’s. The preanesthetic 
medication was dilaudid hydrochloride gr. 42 
at 9:15, the evipal at 9:45. Owing to the 
schedule being delayed this patient did not 
come to operation until 11:25. At this time the 
pulse, respiration and blood pressure were 96, 
18 and 120/70. At the time of administration 
these values were 90, 24, 110/70. 

The incision was made and the operation 
proceeded without any apparent distress and 
ended at 12:03 with the pulse, respiration, 
blood pressure readings 104, 18, 120/70. The 
patient was returned to bed at 12:10 with the 
pulse go, respirations 20, and blood pressure 
116/72. Metrazol 1 cc. was given every hour 
and 50 cc. of 50 per cent glucose was given 
intravenously at 3:00 p.M. The patient began to 
react at 7:00 and at that time had some water. 
During the night she vomited small amounts 
of green fluid twice. At 11:30 P.M. the pulse was 
108, respiration 16—the same values as had 
been obtained at 8:00 P.M. 
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The next day patient was restless and some- 
what drowsy but otherwise showed no signs of 
her massive dose of evipal. No further nausea 
or vomiting occurred, her recovery was un- 
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Metrazol 1 cc. at 12:30, 1:30, 2:30. Reacted 
at 3:20 when dilaudid hydrochloride gr. 144 was 
given and patient rested quietly thereafter. 
At this time pulse was 100 respiration 18. 
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Fic. 4. Operation for cholecystectomy. Left to right—1st arrow anesthesia administered; 2nd arrow 


analgesia established; 3rd arrow operation begun 
aged 52. 
eventful and she left hospital on the tenth 
post-operative day. 

The index in this case was 0.61 X 130 [bs.— 
a dose of 80 cc.’s. 

Case tv (Fig. 4). Adult white female, aged 
52, who enters for the removal of her gall- 
bladder. 

Clinical examination reveals pain and tender- 
ness over the gall-bladder region, otherwise 
essentially negative. 

X-ray examination shows a pathological gall- 
bladder with calculi. 

Patient weighed 145, the index was 0.4 
(145 X 0.4) and the dose of evipal 58 cc.’s. 

Pre-anesthetic medication dilaudid hydro- 
chloride gr. 194 at 9:30 a.m., dilaudid hydro- 
chloride gr. 149 at 10:00 A.M. and rectal evipal 
at 10:30 A.M. for operation at 11:00. Pulse 72, 
respiration 20, blood pressure 162/94 at the 
time of administration. Anesthesia was estab- 
lished at 10:55. 

The operation began at 11:10 and lasted 
fifty minutes. The gall-bladder was removed. 
The only sign given by the patient during the 
procedure was a deep gasping breath when the 
gall-bladder was tugged upon. The abdomen 
was closed without difficulty at 12:00. Patient 
returned from operating room at 12:20, pulse 
88, respiration 16 and blood pressure 150/90. 


; 4th arrow operation ended. Normal white female 


From 4 A.M. the next day, patient drank all 
fluids including beer that afternoon. She had 
bouts of regurgitation but her post-opera- 
tive course was uneventful and extremely 
satisfactory. 

This is the first case in which we have divided 
the dose of dilaudid hydrochloride for increased 
analgesic effect. The patient was almost asleep 
from the effects of the pre-anesthetic medica- 
tion when the evipal was administered. 


SUMMARY OF CASES* 
General Surgery 

Amputations—thumb 1, finger 1, leg 2 
Appendectomies 
Curettage of tibia 
Cellulitis of groin (incision and drainage) 
Cellulitis of neck (incision and drainage) 
Colectomy (partial) 
Duodenal ulcer (perforated) closed 
Excision lipoma of buttock 
Foreign body in hand 1, leg 1 
Gastric ulcer (perforated) closed 
Haemorrhoidectomy 
Hernia, bi-lateral 3, uni-lateral 8 


Mastectomy bi-lateral 1, uni-lateral 11 

Pilonidal Cystectomy 

Thyroidectomy 

Thoracotomy 

Thyro-Glossal cyst.............. 
Genito-Urinary Surgery 

Nephrectomy 


i 
4 
3 
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Urethro vaginal fistula (repair)................ I 
Gynecology 
Dilatation and Curettage..................... 4 
4 
Obstetrics 
3 
Analgesia in normal delivery.................. 3 
Orthopedics 


Reduction fractured metacarpal 1, elbow 1, colles 
fracture 2, humerus 1, femur 2, patella (open) 1, 


tibia and fibula 1, potts 1................00- 10 
Ear, Nose and Throat 


* Each of the above procedures represents an indi- 
vidual patient. 

We cannot emphasize too strongly the 
necessity of experience with patients under 
general surgical anesthesia. A knife is dan- 
gerous in the hands of a child, a scalpel is 
life-saving and life-giving in the hands of a 
skilled surgeon. All anesthetics are dan- 
gerous in the hands of those not trained in 
their use. Evipal soluble, used rectally, has 
proved in our hands to have a definite 
place in the armamentarium of surgery 
and its allied sciences. 


SUMMARY 


1. Clinical observations of 200 cases of 
rectal evipal as a complete anesthesia are 
reported. 


Hogan—Rectal Evipal 
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2. Depth of anesthesia is easily con- 
trolled by means of metrazol. 

3. Post-operative pulmonary complica- 
tions have been markedly reduced in this hos- 
pital since the introduction of the described 
Metrazol technique. 

4. Post-operative distress has decreased 
and hospitalization of patient has been re- 
duced by one to three days. 

5. In some cases, the relaxation in the 
abdomen has not been satisfactory and it 
is our belief that the addition of a small 
amount of ether in oil to the rectal evipal 
will eliminate this factor. Clinical observa- 
tions along these lines are proceeding. 
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Associate in Surgery 


HE history of the treatment of 
wounds is as old as the history of the 
human race. Unfortunately lacking 

the knowledge Pasteur gave us of bacteri- 
ology, the treatment given was frequently 
ineffective and at times cruel. The knowIl- 
edge that wounds will heal if accurately 
approximated may have been known to 
some ancient surgeons, and Henri de 
Mondeville (1260-1320) gave some excel- 
lent directions for the aseptic treatment of 
wounds. But these suggestions were not 
followed by medieval practitioners, whose 
efforts were concerned with keeping the 
wound open to allow for the drainage of 
laudable pus. This of course, was justified 
in some wounds. 

Paré’s observation in 1536 that wounds 
treated with a “digestive of yolkes of eggs, 
oil of roses and turpentine” did better 
than those into which he poured his burn- 
ing oil was a great discovery, for it had 
been supposed that all gunshot injuries were 
poisoned. 

John Hunter in the latter part of the 
eighteenth century taught the surgeons of 
his day to return to simple dressings and 
allow Nature to heal in her own way. 
Unfortunately following this period the 
Napoleonic wars introduced a great num- 
ber of patients with severe and badly 
infected wounds which completely changed 
the type of surgery taught by Hunter. 
At this time the mortality after major 
amputations in civil hospitals varied from 
20 to 60 per cent, as quoted by Ashhurst. 

Such was the surgical world into which 
Lister introduced antiseptic surgery after 
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his attention had been drawn to the work of 
Pasteur. Lister when operating kept his 
marine sponges and instruments in a car- 
bolic solution, washed his hands and 
painted the part to be operated upon in the 
same solution. He used a carbolic spray 
over the wound, drapes, surgeon, assistants 
and visitors. Before closing, Lister rinsed 
his wound with a 1:40 carbolic solution. 
Catgut used was soaked in a 1:20 carbolic 
solution, and additional carbolic solution 
was conveyed to the wound by sponges. 
All wounds were drained. Consideration of 
Lister’s method impresses the fact that 
except for the introduction of antiseptic 
into the wound itself, he was practicing 
aseptic surgery, crudely, but with extreme 
thoroughness. Had he prevented the intro- 
duction of antiseptic into the wound, 
drainage would not have been necessary. 
Impressed by the numerous new anti- 
septics being used and the lack of controlled 
experimental data on living animals the 
following study was done. Many powerful 
antiseptics are known by their lethal 
effects on bacteria in vitro and in some 
instances, by the addition of blood, tests 
have been performed in such a fashion as to 
simulate closely the conditions in a wound. 
Excellent work has been done showing the 
relative toxicity of various antiseptics on 
bacteria and tissue cultures. But the one 
factor not adequately studied has been the 
effect upon the cells of the living animal. A 
number of studies have been made of the 
effects of various antiseptics on the skin. 
But in this study we are concerned only 
with the action of antiseptics in wounds as 


x 
‘ 
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opposed to skin, mucous membranes and 
peritoneum which all have a very definite 
protective covering of epithelium. 

Technique. A healthy dog was anes- 
thetized and bilateral incisions about two 
inches long were made in the abdominal 
wall and carried down to the peritoneum. 
Each incision was placed the same distance 
from the midline and both were of the same 
length. After careful hemostasis each 
wound was massively infected with an 
equal quantity of a bcuillon culture of a 
recently isolated and virulent culture of 
Staphylococcus aureus. One side was then 
treated by holding it open and filling with 
the antiseptic which was allowed to remain 
for twenty to twenty-five minutes. Both 
wounds were then closed in layers and a 
collodion dressing applied. The wounds 
were carefully observed until healing in 
both was complete, any difference in 
appearance being noted. It will be seen that 
the untreated wound serves as an excellent 
control upon the effect of the antiseptic. 
The following tables give the results 
obtained: 

TINCTURE METAPHEN 


Control Wound Antiseptic in Wound 
Dog 1. Slight inflamma- Wound open and draining 


tion. pus. 
Dog 2. Slight inflamma- Wound open and draining 
tion. pus. 


TINCTURE MERTHIOLATE 


Control Wound 

Dog 1. Open, draining 
pus. 

Healed without 
evidence of infec- 
tion and very lit- 
tle inflammation. 
Moderate inflam- 
mation; no puru- 
lent drainage. 
Healed with very 
slight inflamma- 
tory reaction. 


Dog 2. 


Dog 3. 


Dog 4. 


Dog 5. Healed with very 
slight inflamma- 


tory reaction. 


Antiseptic in Wound 
Open, draining pus. 


Healed without evidence 
of infection and very little 
inflammation. 


Draining pus, wound open 
throughout. 


Healed with very slight 
inflammatory reaction. An 
abscess developed further 
back on abdominal wall 
apparently communicat- 
ing with this wound; ab- 
scess in midline. 

Healed with very slight 
inflammatory reaction. 


Abscess developed in the 
midline which I believe 
communicates with this 
wound. 
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Control Wound 


Dog 1. 


Dog 3. 


Dog 4. 


Dog 1. 
Dog 2. 


Dog 10. 


Wound healed 
with very slight 
inflammatory re- 
action. 

Wound healed 
with very slight 
inflammatory re- 
action. 

Healed with very 
little inflamma- 
tory reaction. No 
drainage. 

Healed with very 
little inflamma- 
tory reaction. 
Healed with very 
little inflamma- 
tory reaction. 


Antiseptic in Wound 
Wound healed with very 
slight inflammatory reac- 
tion. 


Wound open and draining 
pus; open throughout. 


Healed with moderate in- 
flammatory reaction; no 
drainage. 


Wound open throughout 
and draining pus. 


Healed without draining 
but markedly edematous 
and inflamed. 


AZOCHLORAMID 
Control Wound 


Badly infected, 
draining. 
Healed with 
slight inflamma- 
tory reaction. 
Markedly in- 
flamed; slight 
serosanguinous 
drainage. 
Healed with 
very slight evi- 
dence of infec- 
tion, 

Marked edema 
and swelling; no 
drainage. 
Wound open and 
draining pus. 
Wound open and 
draining pus. 
Wound healed 
with marked in- 
flammatory re- 
action. 

Healed with no 
evidence of in- 
fection and little 
inflammatory 
reaction. 
Purulent drain- 


Antiseptic in Wound 
Badly infected, draining 
pus, open. 

Healed with slight inflam- 
matory reaction. 


Markedly inflamed; no 


drainage. 


Purulent drainage. 


Purulent drainage. 


Wound open and draining 


pus. 
Wound open and draining 
pus. 

Wound healed 


marked inflammatory re- 
action. 


Opened very little and 


drained a very small 
amount of pus. 


Sinus on abdomen back of 


age. wound communicating 
with wound; purulent 
drainage. 
CONCLUSIONS 


Using the antiseptics noted in the tables 
we were unable to improve the condition 
of our infected wounds. Gentian violet with 
a bacteriostatic value rather than a bac- 


teriocidal one gave about the same results 


an 
| 
Dog 5. 
Uz 
Dog 3. 
Dog 4. 
Dog 6. 
Dog 8. 
at 
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as the more powerful antiseptics. Similar REFERENCES 
results may be expected from any anti- Asuuurst, A. P. C. Centenary of Lister (1827-1927); 


septics now used and these results are tale of sepsis and antisepsis. Tr. Coll. Physicians, 
49: 70-93, 1927. 
due to injury of the cells by the antiseptic. BucusspaumM, Racpu and Bioom, WixL.iAM. Relative 


We feel that as antiseptics are necessary toxicity of antiseptics on bacteria and tissues in 


and will continue to be used more knowl- — Proc. Soc. Exper. Biol. and Med., 28: 
1060-1064, 1930-1931. 
edge of their effect upon cells and bacteria Morais, Rosert T. Fifty Years a Surgeon. New York, 


in wounds should be obtained. E. P. Dutton & Co., Inc., 1935. 


BILLRotTn’s disease (malignant lymphoma) is named for Theodor Billroth 


(1829-1894), a surgeon of Vienna. 
Bright’s disease was first described by Richard Bright (1789-1858) in 
1827. 


Calvé-Perthes disease, osteochondritis deformans juvenilis coxae, 
derives its name from Jacques Calvé, a French orthopedist, and Georg 


Clemens Perthes, a German surgeon. 


Duchenne’s disease, locomotor ataxia or pseudohypertrophy of muscles, 
is named after G. B. A. Duchenne (1806-1875), a French neurologist. 


Erb’s atrophy or disease, takes its name from Wilhelm Heinrich Erb, 


born in 1840, a physician of Heidelberg. 


Graves’ disease, exophthalmic goiter, is named after Robert James 


Graves (1797-1853), an Irish physician. 


= 
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S is well known, the continuity of 
the gastrointestinal tract may be 
restored after resection by an end 

to end, end to side, or side to side union. 

Technically, the side to side procedure is 

simpler, while the end to end techinque 

is approximately midway between the 
aforementioned procedures in respect to 
difficulty. 

However, not only the technical diffi- 
culties of the method,! but the physiologic 
demands of the desired anastomosis must 
be considered. In end to side and side to 
side union intestinal pouches may be 
formed which are undersirable as they may 
produce pain occasioned by the stagnation 
of intestinal contents. The end to end union 
never leads to such diverticuli and is thus 
more physiologic and consequently more 
desirable. Since the properly performed end 
to end anastomosis is the most adequate 
one, our problem resolves itself into work- 
ing out such a procedure which would be 
simple and relatively safe for the patient. 
Bearing in mind these two main points 
one has to acknowledge the following 
principles: (1) the operation must be an 
aseptic one and (2) postoperative stric- 
tures, bleeding and possible rupture of the 
suture line are to be avoided. 

Many surgeons have devised methods 
aiming to surmount all these difficulties. 
Several aseptic procedures have been pro- 
posed, among which I should like to men- 
tion the colonic resection of Schoemaker, 
as a rather simple one. Schoemaker pro- 
ceeds as follows: After making a circular 
incision of the serous and muscle layers of 
the colon, both layers are elevated from 
one end of the segment to be resected. The 
naked tube of mucous membrane thus 


1 Ssamarin, N. N. On the technic of intestinal resec- 
tion. Vestnik Kbirurgii (Nos. 56-57) 19: 342-345, 1930. 


INTESTINAL RESECTION BY A SINGLE CLAMP METHOD* 
N. N. SsAMARIN, M.D. 


LENINGRAD, U.S.S.R. 


produced is clamped by two thin bladed 
stout clamps placed very near one another, 
and the colon is sectioned between them. 
Each end of the segment to be removed is 
then sectioned in turn. The clamps on the 
proximal and distal stumps of the bowel 
are then approximated. The serous coat is 
first sutured posteriorly by interrupted 
sutures, then the mucous muscle and 
serous layers. This done, the clamps are 
turned around their axes and anterior 
sutures are inserted through all three 
layers, the clamps being removed as the 
last suture on both borders are tied; 
lastly, an anterior suture of the serous coat 
is placed. 

Such a resection is relatively aseptic, 
very convenient from the point of view of 
technique, and requires no special instru- 
ments. Still I believe a modification might 
appear desirable. The suturing might be 
made easier without interfering with the 
asepsis. With this in mind I planned the 
following procedure. Once the mesentery 
has been divided and tied, the bowel 
segment to be resected is mobilized and 
turned into a loop, in such a way that 
points where the end to end anastomosis 
has to be done are to lay one upon the 
other (Fig. 1). That manipulation is 
rather a simple one. The superimposed 
ends of the loop of bowel are fixed together 
by a suture inserted on the mesenteric 
border, taking care that the severed edges 
of the mesentery are closely approximated. 
Now one must choose the future line of 
resection, the essential point of the pro- 
cedure. Kocher in his rather old textbook 
on operative surgery advocates the oblique 
section of the bowel, with a greater quantity 
of tissue excised from the antimesenteric 
border. He aims thus to prevent cutting 
blood vessels running transversely in the 


*From the 2nd Surgical Clinic of the Kirov Post-Graduate Institute of Medicine, Leningrad, O. L. 
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bowel wall with consequent ischemia of a 
portion of the anastomosis. Besides secur- 
ing the best nutrition, the oblique section 


Fic. 1. The segment to be resected has 
been divided from its mesentery and 
formed into a loop. At the point of 
crossing of the superimposed intes- 
tinal limbs two sutures are applied, 
one at the mesenteric and one at the 
antimesenteric border. The rule of 
Kocher is observed, that is; an ob- 
lique line of section is planned. 


also aids in obtaining a sufficiently large 
stoma, which is a very important feature. 
A transverse section with subsequent end 
to end suture could produce a narrowing 


Suturing may now be begun. 


of the lumen, a dangerous result to be 
carefully avoided. With this in mind, once 
the suture on the mesenteric border is 
applied, the antimesenteric borders of the 
bowel are approximated to each other in 
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Fic. 3. The diseased loop of bowel has been resected, 
but the stout clamp links both stumps together. 
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such a way that the future line of section 
may receive a minimum angle of obliquity 
of 30° to 40°. A suture is now inserted on 


Fic. 2. A stout compressing clamp with- 
out teeth has been applied in the line 
of the first sutures, thus fixing the 
superimposed loops one to another. 


the antimesenteric border to fix the bowel 
in the desired position. 

This done one has to stretch gently the 
threads of the sutures in opposite direc- 
tions in order to straighten the loops and 
to pass them hereafter to the assistant 
who is to hold them. The superimposed 
intestinal segments are then clamped 


Fic. 4.—The clamp is being covered by inter- 
rupted Lembert sutures of silk. 


together by one Kocher hemostat without 
teeth as in Figure 2. The tip of the clamp 
should be placed on the bowel 1 mm. from 
its mesenteric border. The Kocher clamp 
is now closed to the last lock in order to 
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crush the loops thoroughly. The intestinal 


any difficulty as the intestinal walls slightly 
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loops are now properly fixed at the point dilated with intestinal contents, tend to 


where section is to be performed. Much 


Fic. 5. The suturing is finished and the clamp is 
withdrawn. 


care has to be taken to prevent the escape 
of intestinal contents from the lumen of 


the sectioned part of the bowel. To avoid 
this two clamps are fixed on this segment 


Fic. 7. A continuous catgut through-and-through 
suture is substituted for the compressive clamp, 
by inserting it through the midline opening 
between the blades. 

contiguous with the central fixing clamp. 
The bowel is now divided first from one 
side of the central clamp and then from 
the other (Fig. 3). Both lines of section are 
thoroughly cauterized with carbolic acid 
solution and the application of sutures is 
begun.* This procedure does not present 


* It would be perhaps very useful to coagulate the 
clamped ends of the intestines in order to prevent a 


Fic. 6. The invaginating finger of the operator 


rise up from under the clamp, and no 


smooths and stretches the line of union. 


traction is needed to approximate them. 
The assistant has only to tighten the 
stitches of the continuous suture or to tie 


the interrupted sutures (Fig. 4). In the 


Fic. 8. The clamp has been withdrawn and the section 
performed. The superimposed intestinal stumps, 
thoroughly fixed together by a continuous catgut 
suture, are now permanently sutured with silk. In 
case of bleeding a ligature may be easily applied. 


Schoemaker method two clamps have to 
be covered which is of course more difficult 
than covering one clamp. The sutures are 
applied first on the mesenteric border 
where they must be carefully inserted 
and tied lest the silk thread incise the 
tissue. The row of sutures is extended to 
the antimesenteric border. The opposite 
side of the bowel is similarly treated. The 
last two sutures on the free intestinal 
border are applied but not tied, but are 
gently drawn taught while the clamp is 
withdrawn with caution. The removal of 
the clamp covered with sutures is com- 


possible bleeding. This could be done by simply con- 
necting the clamp with a diathermy apparatus. 
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paratively easy. The last two sutures are 
now tied and the continuity of the in- 
testinal canal is restored by this first 
layer of suture (Fig. 5). The application of 
the second layer of sutures presents no 
difficulties. 

The idea of using one clamp has previ- 
ously been mentioned in the literature. 
In 1929 Horsley? described a single clamp 
procedure for the removal of a diseased 
segment of bowel. He used the clamp of 
Payr, and his technique is well demon- 
strated by an accompanying diagramatic 
sketch. The author himself criticises this 
method as not securing the best nutrition 
of the sutured ends of the bowel. But why 
there should be any interference with the 
blood supply if the vessels are not damaged 
is not quite comprehensible and there 
must be other reasons against the method. 

When the suturing is done, either by 
Shoemaker’s method or by my own with 
one clamp, it will be important at the last 
moment to restore the continuity of the 
intestinal lumen by gently kneading the 
suture line with the finger (Fig. 6). 

This procedure was applied by several 
surgeons in this country for small intestinal 
and colonic resections. The data are as 
follows for acute and chronic cases: 


No. of 
Resec-| Cured) Dead 
tions 
| 
6 | 4 2 
I. S. Lindenbaum (clinic of Prof. 
6 I 
I I 
G. D. Obraztsoff.............. I I o 
W. M. Woskresensky..... ..... I 1 
18 | 14 4 


The small number of cases precludes 
the possibility of drawing statistical con- 
clusions, but a detailed analysis of some 


* Horscey. J. A. M. A., 93: 1373, 1929. 
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of the cases may be of use in pointing out 
certain preventable complications. 

In one case the patient died from a 
secondary emergency operation to relieve 
partial obstruction at the first end to end 
anastomosis. This had occurred because 
of a too great infolding of the sutured 
borders. 

Another case, operated by the author, 
died thirty-six days postoperatively from 
rupture of the suture line at the mesenteric 
border. 

In a third patient gross rectal bleeding 
occurred following resection of the sigmoid. 
This was insignificant, however, and the 
patient recovered. 

These complications were the only ones 
attributable to the method itself. The 
question arises, How best to avoid them? 
I still believe that the described method 
of superimposing the limbs of the intestinal 
loop to be resected gives the best oppor- 
tunity to obtain a thoroughly made suture 
line, but we may dispense with the clamp 
in order (1) that it may not interfere with 
the application of the suture, (2) that a 
shorter end of the intestinal stump need 
be infolded, and (3) that bleeding may be 
controlled under direct vision. 

For these reasons I proposed to my 
collaborator, Dr. G. A. Gomzjakoff, that 
he work out the following modification 
on the cadaver. 

The procedure is the same to the moment 
of applying the clamp. The superimposed 
intestinal limbs are clamped, however, not 
with a Kocher clamp, but by a clamp used 
for intestinal resection with a longitudinal 
opening in the midline. The superimposed 
limbs are now temporarily sutured to- 
gether by a through and through continu- 
ous catgut suture (Fig. 7), thus closing 
the lumen. The clamp is then withdrawn. 
The clamps are applied on the loop to be 
resected in the usual manner, but the 
section line is now placed at 1.5 to 2 mm. 
from the catgut suture (Fig. 8). Bleeding 
vessels may now be ligated if necessary. 
The suturing of the bowel over the catgut 
suture being completed this temporary gut. 


| | 
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suture is cut from one end and withdrawn 
from under the permanent sutures by 
traction in the opposite direction. 

‘| he only drawback to this method is the 
slight complication of the procedure by 
the necessary temporary suture. The ad- 
vantages, already mentioned in part are: 
(1) the narrowness of the intestinal cuff 
which it is necessary to infold, (2) the 
lack of encroachment on the lumen, (3) 
adequate hemostasis, and (4) a_ very 
reliable anastamosis of the superimposed 
limbs of the loop because of the freedom 
of the operator to make stitches in the 
needed quantity and direction. 

This last modification may be compared 
with the intestinal resection proposed by 
Kerr® who closed both intestinal ends by 
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a basting stitch, and withdrew them once 
the permanent sutures were applied. 


SUMMARY 


Both the herein described modifications 
of terminal enteroenterostomy utilize a 
method of suturing the limbs of an in- 
testinal loop previously fixed to one 
another by a clamp or by a suture. Such a 
method is advantageous because it may be 
rapidly and easily accomplished, and allows 
for a tight anastomosis by a completely 
aseptic procedure. Other points of technique 
are identical to all other described methods 
of terminal union. The two described inno- 
vations are, however, worth consideration 
among other proposed methods. 

* Kerr. J. A. M. A., 81: 641, 1923. 


Tue possibility of cure of cancer of the oesophagus depends to some 


extent on the location of the growth. In the accessible cervical portion a 


number of cures have been recorded by different methods, while in the 


thoracic part complete cure is very rare. 


From—*“ Diseases of the Nose, Throat and Ear’’ by I. Simson Hall, 


M.B., CH.B., F.R.C.S.E. 
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Associate Surgeon, Beth Israel 
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INTRODUCTION 


N unexpected operative _ finding 
prompted us to investigate the sub- 
ject of primary omental torsion. 

The infrequency of this condition, its 
diagnostic difficulties, etiological factors 
and mechanical and physical features form 
an interesting basis for study. Our en- 
thusiasm was further stimulated when we 
had occasion to operate upon what proved 
to be the youngest case of primary omental 
torsion on record. The paucity of reports 
in the literature, the addition of two cases, 
one in a child of five, and various features 
of this condition seem to us to be sufficient 
reasons for this paper. 


HISTORICAL 


According to Jeffries, the first mention of 
torsion of the omentum was made by Pierre 
de Marchettes in 1851 without, however, 
any differentiation between primary or 
secondary types. In 1882, Oberst published 
the first complete operative description in 
which a band was found adherent to an 
inguinal ring. Up to 1931 there were re- 
ported twenty-two cases of primary omen- 
tal torsion. During the same period one 
hundred and forty-seven cases had been 
recorded of the secondary type in which the 
presence of a hernia was the distinct etio- 
logical factor. Benton quotes one case of 
primary torsion reported by Eitel in 1899. 
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McWhorter in 1928 collected twenty-four 
such cases, and eighteen others have been 
described up to 1933. D’Errico, in 1930, 
gathered twenty-nine cases in a study of 
the literature of 1899 to 1928. In 1933, 
Allen making a complete study found only 
forty-one cases of primary omental torsion. 
Since that publication, we have been able 
to locate nineteen more, and are now adding 
two, making a total of sixty-two cases. 


DEFINITION AND CLASSIFICATION 


By torsion we mean a rotation of the 
omentum on its axis sufficient to produce 
disturbances of the circulation. The rota- 
tion is usually on the longitudinal axis, 
though occasionally some other axis may 
be involved. D’Errico defines torsion as a 

‘twisting upon itself of an organ or growth 
with strangulation of tissue.’’ The ovary is 
the organ most frequently involved; the 
omentum is the least frequent offender. 

Many contributors to this subject have 
advanced various classifications. Morris 
describes two types: unipolar, with one 
edge attached and one edge free; bipolar, 
with two attached points. The latter is the 
common variety in which the omentum 
had become adherent within a hernial sac 
or to a diseased organ. Jeffries speaks of 
three types: one without hernia or other 
apparent cause; hernial type; a type associ- 
ated with intra-abdominal pathology, such 
as, tumors, cysts, etc., of the omentum or 


* From the Surgical Service of Dr. H. E. Isaacs, Beth Israel Hospital, New York City. 
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other pelvic or abdominal disease. Cowell 
offers the following classification: 

1. Abdominal 

a. No apparent cause 
b. Associated with disease of ab- 
dominal or pelvic viscera 

2. Hernial 

a. Intrasaccular 
b. Intra-abdominal 
c. Combined 

Certain authors write of idiopathic tor- 
sion, indicating those cases not definitely 
associated with hernia or any other appar- 
ent cause within the abdomen. It seems 
to us that simplicity and completeness 
could be combined in the following 
classification: 

1. Primary—no apparent cause 

2. Secondary—associated with herniae, 
tumors, cysts, etc., of the omentum or 
other intra-abdominal pathology. 

Other groupings, such as pure abdominal, 
or pure intra-abdominal, acute and chronic, 
complete and incomplete, are confusing 
and certainly non-descriptive. 


ANATOMY 


The stomach appears in embryos of 4 
mm. to § mm. as a laterally flattened 
fusiform enlargement of the foregut, at- 
tached dorsally to the body wall by its 
mesentery which later becomes the greater 
omentum, and ventrally to the liver by the 
lesser omentum. The stomach then under- 
goes a series of changes which result in the 
dorsal or greater curvature lying to the 
left, and the ventral or lesser curvature to 
the right. When the dorsal wall of the 
stomach rotates to the left, the greater 
omentum is carried with it. During fetal 
life the greater omentum grows rapidly to 
the left and caudad, in the form of a sac, 
flattened dorso-ventrally. It overlies the 
intestines and contains the inferior recess 
of the omental bursa. In the fourth month 
the dorsal wall of the sac fuses with the 
transverse colon and mesocolon where it 
lies over them. Caudal to this attachment 
the walls of the bursa fuse and in the adult 
no cavity can usually be demonstrated. 
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Upon opening the abdomen in the adult, 
there is seen extending downwards from 
the greater curvature of the stomach a 
broad, sheet-like fold of peritoneal mem- 
brane, called the greater omentum. It 
usually contains a quantity of fat in its 
meshes, and is spread out like an apron 
covering the abdominal viscera. Sometimes 
the omentum is short and narrow or it may 
be turned completely upwards or to one 
side. The more common anatomical varie- 
ties will be further discussed under etiology. 


ETIOLOGY 


The etiology of primary omental torsion 
is obscure. Certain factors, however, have 
been found more or less frequently associ- 
ated with the condition, and while it is 
difficult to demonstrate conclusively a 
cause and effect relationship they must be 
considered as contributory agents. Sta- 
tistical and experimental work has been 
done which tend to substantiate the claims 
concerning these points. The pertinent 
causes can be classified as predisposing 
and exciting. By predisposing we refer to 
those elements which of themselves are not 
responsible for the torsion, but so dispose 
the omentum that it is more susceptible to 
twisting. In this group the following are 
worthy of attention: 

Anatomical Variations: The shape of the 
omentum varies greatly in different indi- 
viduals: in some it is a broad, square or 
oblong structure with more or less even 
borders and surfaces. In others, it may be 
either short or long, narrow or irregular. 
Many have tongue-like processes attached 
to their free borders, which are most com- 
monly found on the right side opposite the 
attached edge. In a number of specimens 
the right side was found to be significantly 
longer than the left. Bifid omenta are by 
no means rare. The last three mentioned 
types, i.e., with tongue-like projections, 
longer right sides and bifid formation, are 
thought to be more prone to torsion than 
the more regular ones. Our two cases illus- 
trate the latter varieties. Congenital ac- 
cessory omenta have been found attached 
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to the main organ, as well as congenitally 
malformed organs with definite pedicle 
formation, both of which might very easily 
become involved in a pathological twist. 

Obesity: The majority of reported cases 
of torsion have been in individuals with 
some degree of obesity, which has affected 
the omentum as well as other structures. 
As a result of this condition, fatty masses 
may accumulate irregularly in the omen- 
tum, and because of the added weight may 
unbalance the normal equilibrium of the 
organ. In the presence of an exciting cause, 
twisting ensues. This was demonstrated by 
the experimental work of Payr in 1902. He 
injected air and solid substances into the 
free borders of omenta in animals, and at 
subsequent operation found torsion of that 
organ in a significant number of cases. 

Arrangement of the Blood Vessels: Ac- 
cording to competent observers, the most 
important predisposing factor in torsion of 
the omentum is the arrangement of the 
blood vessels. The veins are larger, longer 
and more tortuous than the arteries. If the 
veins become kinked due to any twisting 
force, they immediately fill up with blood, 
become swollen and heavier, and rotate 
about the arteries which form tense axial 
cords. This torting motion is imparted to 
the rest of the omental structure and once 
begun, the process perpetuates itself lead- 
ing ultimately to infarction and gangrene. 

The exciting causes are those factors 
which are considered capable of initiating 
the twist, the eventual outcome of which 
depends upon the degree of torsion, the 
duration of the process, and the con- 
comitant circulatory disturbances. These 
agents can, in the presence of various pre- 
disposing circumstances, produce a sudden 
change in the position of the organ which 
may be in a rotatory direction, and so start 
the twisting process. 

Trauma, violent exercise, and sudden 
changes 1 in body position may be considered 
as exciting causes. A blow to the abdomen 
may initiate the process directly or a re- 
sulting hematoma within the omentum 
may cause a sudden alteration in position 
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and beginning twist. Coughing, straining, 
vomiting, etc., according to some authors 
may be responsible for the torsion. Prutz 
reports that changes in position occurring 
during active exercise, such as, running, 
jumping and acrobatics are exciting causes. 

Increased Omental Movements: In D’Er- 
rico’s opinion this is the causative factor in 
a number of his cases. There is some con- 
troversy as regards the mobility of the 
omentum. Some investigators state that 
its motion is derived from intrinsic factors; 
that it has “intelligent chemotaxis.”’ Others 
claim that its motion is due to extrinsic 
influences. Of the latter group, Smyth, 
Morris and others find that the movements 
of the omentum are due to the action of the 
diaphragm, abdominal muscles, peristalsis 
of the gastro-intestinal tract and the state 
of distention or relaxation of the digestive 
organs. Normally, the omentum moves 
freely over the serous surfaces in the peri- 
toneal cavity under these circumstances. 
Morestin states that increased peristalsis 
induced by enemata or catharsis may so 
affect omental movements as to cause 
twisting. Florey and Carlton did experi- 
mental work which further bears out the 
theory of the extrinsic nature of omental 
activity. 

Thrombosis and Embolism of Omental 
Vessels: If thrombosis or embolism occurs 
in an omental vessel, the infarcted area 
serves to initiate the twisting because of the 
added weight due to the vascular block in 
the affected portion. 

In concluding this discussion on etiology, 
it is our impression that while these exciting 
causes play a large part in the production 
of omental torsion, nevertheless, the predis- 
posing factors mentioned are extremely 
important. Of these, we wish to stress the 
presence of anatomical anomolies. 


INCIDENCE 


Males have been reported as being more 
frequently affected by omental torsion 
than females. D’Errico, in thirty one cases, 
found only nine females, and the others in 
males. In a series of cases that we have 
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reviewed, we did not find this marked dis- 
proportion in sexes, nor did we find a 
greater percentage of males involved. In 
this series of twenty-seven cases there were 
fifteen females and twelve males. The con- 
dition may occur at any age, the greatest 
number of cases, however, falling between 
the ages of 30 and 50. The youngest case on 
record is a 5 year old child (see case report 
2); the oldest is a man of 70. 


PATHOGENESIS 


With the process initiated by one of the 
factors discussed under etiology, it may 
terminate in one of three ways. First, with 
the cessation of the exciting causative fac- 
tor the omentum may resume its normal 
position and function with no resulting 
pathological alteration. Second, the twist- 
ing may be of such mild degree that only 
slight changes occur in the vessels and 
omentum, which can be adequately com- 
pensated by the rest of the organ. Evidence 
of previous partial torsions have been found 
in a number of cases in which the patients 
gave vague histories of repeated abdominal 
complaints, such as pain, cramps, nausea, 
etc., extending over a period of months or 
years. At subsequent operation undertaken 
for acute severe torsion, the omentum was 
found to contain scar tissue, and many 
fibrous bands. These changes were un- 
doubtedly due to the previous mild torsions 
which left the omentum in a state suscepti- 
ble to acute torsion because of its irregulari- 
ties, increased weight and malposition. 
Moynihan states, “Rotation in the omen- 
tum or other organs, as the ovary with a 
cyst, does not occur suddenly, the acute 
change is not the twisting of the pedicle, 
but the thrombosis of vessels which have 
long been twisted.” This implies that fre- 
quently the acute process is the end result 
of a mild, chronic, recurrent torsion. Third, 
the twist may progress to complete infarc- 
tion and gangrene due to the progressive 
vascular change. Farr and Bachmann claim 
that the initial twist may obstruct the 
lymphatics, cause edema which increases 
the weight of the affected portion, and act- 
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ing like a plumet at the end of a string 
keep the process up until further circulatory 
obstruction causes gangrene. 


SYMPTOMS AND SIGNS 


The most constant feature in the symp- 
tomatology of these cases is the complaint 
of abdominal pain. This pain is usually 
severe and most frequently localized in the 
right lower quadrant. It may be general- 
ized, or localized in any part of the abdo- 
men. It may last from a few hours to as 
long as five days. In this series of cases, the 
average duration of pain was two to three 
days. The onset is, as a rule, sudden. The 
pain tends to be constant, non-radiating, 
and non-peristaltic in the greater majority 
of cases. Chart 1 indicates the various sites 
of the maximum intensity of pain. 

D’Errico found vomiting present in 
about fifty per cent of the cases either 
before or after the onset of the pain. We 
found vomiting mentioned in the history in 
about twenty five per cent of the cases. 
Nausea is less frequent, being present in 
four of the twenty seven cases, an incidence 
of about 15 per cent. Neither constipation 
nor diarrhea is of frequent occurrence. In 
one of our cases, dysuria was a prominent 
feature due to the proximity of the twisted 
omental mass to the bladder. These pa- 
tients, as a rule, do not appear severely ill. 
The temperature is usually elevated and 
there is a corresponding increase in the 
pulse rate. 

Tenderness is always present, being most 
often elicited in the right lower quadrant 
(see Chart 1). It may also be found in the 
right upper quadrant or on the left side, 
depending upon the location of the path- 
ology. A palpable mass has been reported 
in as high as forty per cent of the cases. In 
the case histories that we reviewed, a 
palpable mass was mentioned in eight out 
of twenty seven cases. In the two new cases 
which we submit, a mass was felt in the 
right upper quadrant of the first case, and 
by rectal examination in the pelvis of the 
second. This coincided with the site of 
maximum tenderness in each case. Various 
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degrees of rigidity may be present. This 
depends upon the degree of peritoneal 
irritation secondary to the pathological 
process affecting the omentum. We found 
it present in about 55 per cent of the cases 
studied. The greatest amount of spasm is 
most frequently located in the right lower 
quadrant (see Chart 1). This occurrence 
is explained, as is the pain, tenderness 
and location of the mass by the fact that 


360 American Journal of Surgery Barsky, Schwartz—Omental Torsion 


CHART I 


NoOvEMBER, 1937 


Upon opening the abdomen in a case of 
torsion of the omentum, there is usually 
found an increased amount of peritoneal 
fluid which may be serous, turbid or 
sanguinous. At the site of the pathology a 
mass is found which appears bluish-black 
in color and adherent by fine, filmy adhe- 
sions to the parietal peritoneum or the 
abdominal viscera. These usually 
separated very easily, and the point of 


| Cases 


Localization of Pain 


Site of Tenderness 


Cases Site of Rigidity 


| Right lower quadrant....... 18 


Right lower quadrant........ Right lower quadrant....... 18 | 
Right upper quadrant....... | Right upper quadrant....... 5 
Generalized abdominal...... . lower quadrant........ 


Right side of abdomen....... 
Lower abdomen............. 
Right upper quadrant........ 
Left side of abdomen......... 


Lower abdomen 


OO 


| 
| 
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most of the cases were of right sided 
omental torsion. 

The blood count may reveal varying 
degrees of leucocytosis ranging as high as 
17,000. This is dependent upon the extent 
of the pathological change and requires no 
special comment. 


PATHOLOGY 


In the majority of cases the right half of 
the omentum is involved, although in some 
the whole organ is affected. The torsion 
occurs usually in a clock-wise direction, 
with the number of twists varying from 
one-half to twelve or fourteen complete 
turns. The twisted omentum may form a 
rope-like structure or a rounded mass 
which grows larger with each turn. There 
are three stages in the process of torsion. 
First, congestion with engorgement of the 
veins and capillaries; second, thrombosis of 
the vessels with infarction of the in- 


volved portion of the omentum; third, 
gangrene and necrosis. Microscopic sec- 
tions of twisted omenta show congestion, 
stasis, and thrombosis in the blood vessels 
with necrosis of the fat material and 
hemorrhage. 


demarcation of the gangrene can be visual- 
ized. In cases of bifid omenta, where one 
limb only is involved, the other free portion 
of the omentum is found wrapped around 
the diseased part, in its customary attempt 
at limitation of an intra-abdominal path- 
ological process. 


DIAGNOSIS 


The correct diagnosis has rarely, if ever, 
been made preoperatively. The most com- 
mon preoperative diagnosis is appendicitis. 
This was the case in twenty out of the 
twenty seven cases reviewed. When we 
consider that the pain, tenderness and 
rigidity are so frequently located in the 
right lower quadrant, we can easily realize 
why appendicitis is the most frequent diag- 
nosis. Gall-bladder disease ranks second as 
a diagnosis (see Chart 11). 

A differential diagnosis between primary 
omental torsion and appendicitis is difficult 
to make. D’Errico, Jeffries, Huff and Farr 
and Bachmann all stress the fact that 
gastric symptoms such as nausea and 
vomiting are rarely present in primary 
omental torsion. One very important fea- 
ture, as pointed out by most authors, is the 
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rapid development of a mass in torsion of 
the omentum. This may appear suddenly 
and certainly far more quickly than one 
would expect in an acute appendicitis. The 
majority of these patients are somewhat 
obese and robust, and careful questioning 
may elicit a history of some sudden exertion 
immediately or soon followed by abdominal 
pain. 

In studying the case histories, we find 
that the following factors are somewhat 
constant, and either singly or in any com- 
bination should lead one to suspect the 
presence of this condition: history of some 
marked exertion; sudden onset of constant, 
non-radiating, non-peristaltic abdominal 
pain; slight, if any, nausea and vomiting; 
rapid appearance of an abdominal mass. 


CHART II 
PREOPERATIVE DIAGNOSES 
Acute appendicitis. 14 
Galibladder or appendix............ 2 
Chronic appendicitis................ 2 
Appendiceal abscess................ 2 
Diverticulitis with abscess........... I 
I 
27 
TREATMENT 


The treatment is strictly surgical, with a 
resection of the involved portion of omen- 
tum. The mortality is extremely low. The 
few deaths that have been reported have 
been due to pneumonia, emboli, and other 
accidents that make up the general opera- 
tive mortality. 


CASE REPORTS 


CaseE1. (Fig. 1.) H. F., male, aged 40, was 
admitted to Beth Israel Hospital on August 19, 
1935. Three days before admission the patient 
was suddenly seized with severe abdominal 
pain, mainly in the right lower quadrant. The 
pain was gnawing in character with occasional 
periods of exacerbation lasting from one-half 
to one hour. He took a physic on the following 
day with relief of pain. On the day before 
admission he had a recurrence of the pain with 
sour eructations. There was never any diarrhea, 
nausea or vomiting. 
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Examination revealed a middle aged, obese 
male complaining of abdominal pain. Tempera- 
ture 103.4, pulse 76 and respirations 30. General 
examination was negative. Abdominal inspec- 
tion revealed a distended, protuberant abdomen 
with tenderness, rigidity and peritoneal release 
in the right lower quadrant, and release in the 
left lower quadrant. There was the sensation of 
a mass in the right upper quadrant, where some 
tenderness was also elicited. 

Urine examination was negative; blood count 
revealed 9,950 white blood cells with 84 per 
cent polys and 2 per cent staffs. 

Diagnosis of acute appendicitis made and 
operation performed. A lower right rectus mus- 
cle splitting incision was made. On opening the 
peritoneal cavity there escaped a moderate 
amount of serosanguinous fluid. The omentum 
which presented in the wound was deeply con- 
gested and gangrenous in areas. Palpation of 
the right upper quadrant revealed a large mass 
which could be delivered into the wound only 
after enlarging the incision. The mass proved 
to be the result of a torsion of the greater 
omentum involving the distal portion. It was 
twisted eleven and one-half times. The omen- 
tum was of the bifid variety, with torsion of the 
right limb, surrounded by the free left portion. 
No inflammatory or other pathological process 
was found in the abdomen. The diseased 
omentum was resected, and the abdomen closed 
in layers. 

The pathological diagnosis was hemorrhagic 
infarction of omentum. The specimen consisted 
of a large apron-like mass of omental tissue, the 
central portion of which is foreshortened and 
shows fibrous streaks, suggesting that the 
torsion was probably chronic in nature. 

The postoperative course was uneventful 
until the fourteenth day, when the temperature 
rose to 101 and continued to vary between 100 
and 101 until the twenty fifth day. No cause 
for the fever could be determined. The patient 
was discharged cured on the twenty eighth day, 
and has remained well up to the present. 

Case u. Report of youngest case published. 

E. C., female, aged 5, was admitted to Beth 
Israel Hospital on July 15, 1936 complaining of 
abdominal pain for twenty six hours. After re- 
peated questioning, the following interesting 
facts were elicited concerning her earlier years. 


As an infant she frequently had attacks of 


apparent abdominal pain diagnosed at that 
time as “‘colic.”’ Since then, she has had occa- 
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sional attacks of abdominal cramps associated 


with nausea. The past history is otherwise 


negative. Twenty-six hours prior to admission 
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Diagnosis of acute appendicitis, probably 
with abscess adjacent to or involving the blad- 
der was made, and the patient prepared for the 


Fic. 1. Case 1. Gangrenous, twisted right limb of omentum as seen at operation, exposed 
by elevation of the normal left limb of omentum. a; diagrammatic representation of 


bifid omentum showing point of torsion. 


the patient was suddenly seized with pain in 
the mid abdomen, and was given mineral oil. 
The pain disappeared, and the child resumed 
playing in the street. The pain recurred in 
twelve hours, and an enema was given with no 
relief. The pain persisted up to time of admis- 
sion and was accompanied by vomiting. The 
pain was referred to the suprapubic region, and 
was associated with dysuria. 

Examination showed an acutely ill appearing 
child, lying in bed with thighs flexed. The gen- 
eral examination was negative. The abdomen 
was slightly distended. Palpation revealed 
spasm in the lower abdomen with tenderness 
and rebound tenderness especially in the 
suprapubic region and to the right. Rectal 
palpation showed the presence of a boggy mass 
in the right rectal fornix. 


operating room. The temperature at this time 
was 101.4, respirations 32 and pulse 130. Urine 
was negative except for frequent white blood 
cells. White and differential blood count re- 
vealed a leucocytosis of 14,400 with 83 per cent 
polys and 4 staffs. 

At operation a right lower rectus incision was 
made with lateral retraction of the muscle. A 
small amount of serous fluid was found in the 
peritoneal cavity. In the right side of the pelvis 
behind the broad ligament was a gangrenous, 
inflamed mass with filmy adhesions to the 
pelvic wall. This was at first thought to be an 
appendiceal abscess, but on further examina- 
tion the appendix was found to be retrocecal 
and bound down by adhesions, and not a part 
of the mass. The mass was then delivered into 
the wound and was found to be the distal por- 
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tion of the omentum attached by a thin, 
attenuated string of omentum to the main por- 
tion, and twisted five and one-half times upon 
itself. No inflammatory or other pathological 
condition was found in the abdomen to account 
for the twisting. The gangrenous omentum was 
excised, and an appendectomy performed. The 
pathological report was infarction of omentum 
with hemorrhage. The patient ran an unevent- 
ful postoperative course, and was discharged 
cured on the thirteenth day. She has remained 
well to date. 


SUMMARY 


Review of the literature reveals sixty 
cases of primary omental torsion reported 
to date. 

This report is based on a study of twenty 
five of the above cases plus two of our own. 

We submit detailed reports of two addi- 
tional cases, one the youngest on record. 

Anatomical variations are of funda- 
mental importance as a predisposing cause. 

A definite symptom-complex is presented 
which, it is felt, will aid in the correct 
diagnosis. 
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HE term pyodermia denotes a puru- 
lent infection of the skin due to a 
pyogenic organism, usually staphylo- 

cocci. Of the skin lesions complicating 

ulcerative colitis one may encounter fur- 
unculosis or erythema nodosum. The occur- 
rence of a real pyodermia is relatively rare. 

In 1929, Glaubersohn' described a defi- 
nite clinical picture in which a constant 
triad of symptoms was present—ulcera- 
tion of the bowels, ulcers of the skin and 

a hypochromic anemia. Most of the pa- 

tients were young girls. Brunsting, Goecke- 

man and O'Leary? first reported five cases 
in 1930 with a similar picture, naming it 
pyodermia gangrenosum. Lane and Ma- 
lone® in 1933 also described this condition. 

In 1936, Jankelson and Massel‘ reported 

five cases and Cohen® gives an exhaustive 

report of a case. There have been other 
cases reported but the condition is rare. 

There have been various causes ascribed 

to the pyodermia associated with ulcera- 
tive colitis. It is believed to be either a 
deficiency disorder, due to avitaminosis, or 
there may be a metastatic origin of the 
skin infection. Another thought is that 
the skin condition may be caused by the 
synergistic action of streptococci and 
staphylococci. However, the writer does 
not accept Schwartzman or Arthus phe- 
nomenon as a causative factor. 


REPORT OF CASE 


S. L., female, aged 27 years, married, was 
first seen in December, 1935, because of bloody 
diarrhea, four to eight movements a day, of 
four months’ duration. 

Previous History: One child, living and well, 
at age of 4. Negative previous history except 
for sinusitis. At the age of 8 she was said to 
have had rheumatism of lower limbs for one 
week but no recurrence. 

Gastro-intestinal Historv: As a child, vomited 
frequently, which was attributed to a post 
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nasal drip. She has been constipated all her 
life until onset of present illness. The patient 
has never been outside of New York State in her 
life. 

Present Illness: In August, 1935, she began 
to have four to five stools a day, consisting of 
very small movements. Also after two or three 
weeks, noticed slight blood and mucus. She 
was treated with a roughage diet and as a 
result developed a real diarrhea (ten to fifteen 
bloody stools a day). She began to lose weight 
and became weak. In December, 1935, she was 
referred for rectal and proctoscopic examination 
which revealed a small anterior skin tab and 
small superficial fissure. Proctoscopy showed 
a slight hemorrhagic proctitis but no gross 
ulceration was visualized. Scope passed 16 cm. 
with considerable discomfort. Smears were 
taken and one amebic cyst was seen. She was 
sent back to the referring phsyician who treated 
her by Emetine, Chiniofin, high caloric and 
low roughage diet. The diarrhea subsided and 
she felt greatly improved. She was not seen 
again until March, 1936, when there was a 
recurrence. Proctoscopy at this time showed 
the typical hyperemic stage of ulcerative colitis 
but no evidence of amoebic ulceration. Roent- 
genograms were negative and showed a normal 
sigmoid and colon. She was treated with calcium 
gluconate, gr. 1 three times daily, two hours 
after meals with Kaolin and liver and iron and 
Viosterol, also with rectal irrigations of KMnQ,, 
gr. 11 to two quarts of water. The patient 
improved, bowel movements decreased to one 
or two a day and she gained seven pounds in 
weight. 

When last seen on July 12th, 1936, she was 
inclined to constipation and had cramps for the 
last two days with slight bloody mucus. Red 
blood cell count was 4,170,000 and hemoglobin 
was 81 per cent- Proctoscopy again showed the 
same picture. 

The patient was admitted to Mount Sinai 
Hospital on August 24th, 1936, on the service 
of Dr. Burril Crohn. 

Physical examination revealed a thin, sallow 
female, who appeared to be chronically ill. 
Temperature was 99°, respirations 18, pulse 
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rate go, regular. Blood pressure was 108/70; 
weight 105 pounds. Physical examination was 
essentially negative except for abdomen which 
was soft and somewhat distended. Bilateral 
lower quadrant pain on deep pressure and here, 
on both sides, distended bowel could be felt. 

Rectal examination revealed external skin 
tab. Sigmoidoscopy showed an appearance 
typical of ulcerative colitis. 

LABORATORY EXAMINATIONS: 
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itching developed over body, ascribed to 
serum. On September gth, ten million ty- 
phoid vaccine intravenously. Temperature 
rose to 104.8. On September 14th, 500 cc. 
blood tranfusion was given. During her 
hospitalization, she received a series of 
emetine (six doses, gr. 1), carbasone tablets, 
deodorized tincture of opium and reduced 
Iron, gr. x, three times daily. 


BLOOD COUNTS 


8/25 9/4 11/18 | 11/21 | 11/24 


12/4 12/17 | 12/30 


| 
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. |2,840, 000)3, 170, 00013, 440,000 


3,680,000)...... 2, 280, 000)/2 , 700 ,000 
53%| 50% 32% 40% | 547% %| 60% 
Mononuclears............... 5% o% 2% | | 
Myelocytes & neutrophiles. . . | 8% 
Polychromatophilia............. some 


Wo ermann and Kabn tests: Negative. 

Blood cultures November 18—no growth after 
96 hours. November 25—no growth after 72 
hours. 

Blood Agglutinations: August 26th—Nega- 
tive for five strains of dysentery. 

Stools: Daily stool examinations were nega- 
tive for amoeba and parasites. Only findings 
were pus, 2 plus and red blood cells 4 plus. 

Barium enema: August 26th,—spasm of 
sigmoid and descending colon. No irregularities 
of colon, but after evacuation the mucosal 
pattern of the descending colon and distal 
transverse colon is distorted, suggesting an 
ulcerative colitis. 

Normal horse serum and intracutaneous test: 
August 28th—negative. 

Urinalvses: essentially negative. 


CLINICAL COURSE AND TREATMENT 


On August 28th, 29th, and 30th, given 
5, 10 and 10 cc. of antidysentery serum. 
There was no reaction except that num- 
ber of bowel movements increased. On 
August, 31st, twenty million typhoid 
given intravenously. Temperature rose to 
104.4. On September 4th, urticaria and 


Final note: September 23rd, 1936. “A 
27 year old housewife, previously well, was 
admitted with one year history of bloody, 
mucoid diarrhea, occurring in repeated at- 
tacks of variable duration. She was given 
gradually increasing doses of dysentery 
serum intravenously followed by a course 
of typhoid vaccine. Subsequently, trans- 
fused on one occasion. Despite slight im- 
provement, she was discharged at her own 
request to complete course of treatment at 
home.” 

Subsequent history: The patient continued 
to have abdominal cramps and five to ten 
bloody mucoid stools with gradually in- 
creasing weakness. On November 7th, 
1936, she was given another transfusion of 
about 150 c.c. Three days later, she devel- 
oped a pustular eruption in the right 
antecubital fossa. 

I saw her again on November 14th, 
1936. She looked acutely ill with tempera- 
ture of 101.4° and pustules were present 
(three or four over right leg and two over 
the anterior surtace of the right forearm). 
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The right knee joint was swollen and 
tender. 
She was admitted to New York Poly- 


clinic Hospital on November 17th, 1936, 
acutely ill and toxic. The temperature was 
102°, pulse rate 120, respirations 22, blood 
pressure 90/58 and there was a pustular 
eruption over both lower extremities, on 
both arms and a smaller one on left cheek. 
The following day her temperature rose to 
104.6° and for about three weeks she ran a 
septic temperature ranging from 102° to 
106°. Her general condition was poor, pulse 
of extremely poor quality, rapid and irreg- 
ular. Both knee joints were tender and 
swollen and tenderness over the right 
sternoclavicular joint was also present. 
She was given four blood transfusions, 
450 CC., 350 CC., 350 Cc., 300 cc. on Novem- 
ber 19th, 21st, 27th and December 5th, 
with improvement in her general condition 
after each transfusion. Because of the 
finding of the hemolytic streptococcus in 
the pustules, she was given an intra- 
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Fic. 1. Left leg, showing diffuse ulceration with areas of granulation. 
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muscular injection of 5 cc. prontosil daily 
from November 21st to November 26th. 
At first, boric acid warm compresses 


d 

¢ 


were applied to the ulcerated areas but 
because the patient complained of severe 
pain, lead and opium wet dressings were 
applied. The weight of the dressings could 
not be tolerated and they had to be re- 
moved. Balsam Peru, carbolated vaseline 
were tried as well. She was also immersed 
in warm baths in order to remove the 
slough. 

On November 28th, allantoin spray was 
used on the ulcerations of the skin, and it 
seemed to help in removing the sloughing 
areas. 

On December 3rd, azochloramide in oil 
was started and this also seemed to help 
in the healing process of the skin ulcers. 

When the patient was first admitted to 
the Polyclinic Hospital she had from six to 
twelve bowel movements, always associated 
with abdominal cramps and tenesmus. It 
was noticed that as she became toxic, her 
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bowel movements decreased in number and 
became more formed. Her diarrhea prac- 


tically subsided by December roth, 1936. 
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rounded by an inflammatory areola and 
rapidly became confluent. Within a few 
days, the center of the pustule softened 


ae. 


Fic. 2. Right leg, showing serpiginous type of ulceration. 


No attempt had been made to procto- 
scope the patient because of her poor 
general condition, but on December 20th 
and December 29th, no ulcerations were 
visualized as high as 18 cm. The passing of 
the proctoscope was attended with a 
moderate amount of spasm, but the mucous 
membrane looked healthy and no evidence 
could be found of any ulcerative condition 
of the colon. 

She was discharged on December 30th, 
1936, markedly improved. The skin lesions 
have not entirely healed but are rapidly 
filling in. She complains of moderate 
abdominal cramps but has had no diarrhea 
for two weeks. Her weight on leaving the 
hospital was 70 pounds, a loss of 35 pounds. 

The skin lesions presented an unusual 
appearance. They involved both legs and 
arms and a small one on the left cheek, none 
on the thorax or abdomen. Pustules when 
first noted had a bluish color, were sur- 


and the covering skin became blue and 
broke down. The lesion either underwent 
involution or extended to coalesce with 
those adjoining to form a large ulcerative 
process. There was extensive undermining 
and necrosis of the subcutaneous tissue. 
The lesions spread rapidly, often at the 
rate of 2-4 cm. within twenty-four hours. 
The base was moist and covered with a 
mucopurulent exudate, which exuded from 
the necrotic area. The lesions at six or 
seven of the sites extended down to the 
muscle, laying it bare. 

Healing took place by epithelial out- 
growths with a resulting thin, atrophic 
scar which had a brownish-blue pigmenta- 
tion and after healing, maintained their 
serpiginous outline. 

Smears and cultures obtained from 
secretion of ulcers showed the following 
organisms: 

Staphylococcus albus, 
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Streptococcus hemolyticus, 
Cocci in clumps, 

Gram negative bacilli. 

On account of the rapidity of spread of 
the ulcerative lesions, I had to denude and 
excise considerable amount of the under- 
mined edges on many of these ulcers. 


COMMENT 


The purpose of reporting this case is that 
the author did not associate the pyogenic 
skin infection with the colitis, but ascribed 
it as being due to a local skin infection, the 
pyodermia developing at the site of the 
last transfusion, which had been given 
three days previously. 

While one amebic cyst was found on 
proctoscopic examination, it is the author’s 
opinion that this patient did not have 
amebic colitis. She was in the diarrheal 
stage and amebic cysts are rarely if ever 
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found in this stage—only when the patient 
is constipated. 

Another point to be stressed in this case 
is that this patient seems to have developed 
an autogeneous vaccine within her own 
body which relieved her condition greatly. 
She was extremely septic for about three 
weeks with the described ulcerative condi- 
tion of her extremities. Following this, her 
diarrhea decreased and proctoscopy showed 
no ulceration. She has continued to im- 
prove and her skin lesions have all healed, 
although there is considerable scarring. Up 
to the present (March 17th, 1937) there 
has been no recurrence. The patient has 
one or two normal bowel movements a day. 
The blood which is present only rarely, is 
probably due to a small fissure. Her weight 
on leaving the hospital on December 30th, 
1936, was 70 pounds and on March 17th, 
1937, she weighed 8814 pounds. 
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URETHRO-PROSTATIC FISTULA 


REPORT OF TWO CASES 


J. W. VisHer, M.D. 


EVANSVILLE, INDIANA 


INCE a review of the standard text without much difficulty, and its distal end was 


S books on Urology reveal scant men- 
tion of the subject of this paper, one 


Fic. 1. Radiogram showing large calculus in prostatic 
region. 


is forced to the conclusion that these cases 
are rare. 


My first case is a farmer, age 24, who sat 
down forcibly on a corn stalk, which penetrated 
into his rectum and entered his prostatic 
urethra. Urinary retention persisted for eigh- 
teen hours, and upon straining, the urine 
escaped freely into the rectum. Retention again 
supervened, and urethral catheterization by 
Dr. J. V. Ferrell was unsuccessful. I saw him 
about thirty-six hours after the accident, at the 
Ferrell Hospital, Eldorado, Illinois. At that 
time, the bladder was moderately dis- 
tended, but there was no evidence of urinary 
extravasation. 

I at once performed a suprapubic cystotomy 
and carefully explored the bladder and found it 
normal. An attempt at retrograde catheteriza- 
tion was unsuccessful, as also was anterograde 
catheterization with an ordinary catheter. A 
soft rubber coude catheter was then passed 
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brought out through the suprapubic wound and 
fastened securely to its proximal end, making a 


Fic. 2. Radiogram showing bladder filled with 
campiodal emulsion, and urethral catheter beside 
stone in prostatic urethra. 


complete circle. A Pezzar catheter was then 
introduced into the bladder through the supra- 
pubic opening, and the wound was closed 
loosely around both catheters. The post-opera- 
tive course was uneventful except that intes- 
tinal gas escaped through the suprapubic tube 
at intervals for about fourteen days after the 
operation. The indwelling urethral catheter was 
removed in twelve days and the suprapubic 
tube in twenty-one days. The suprapubic 
wound was completely healed forty days after 
the operation, urination was normal, and there 
was no drainage of urine into the rectum. An 
important point in the after care was periodic 
passage of sounds to prevent stricture 
formation. 

My second patient is a man 60 years of age, 
whose health was good until about fifteen years 
ago when he began to have painful and frequent 
urination. About six years ago he first noticed, 
during urination, that some urine passed into 
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his rectum. These symptoms gradually became 
worse until at the time of his admission to St. 
Mary’s Hospital June 2, 1936, he had a great 


Fic. 3. Lateral radiogram (retouched) showing stone 
with catheter in front of it. The bladder filled with 
campiodal emulsion is faintly outlined above the 
head of the femur, behind which some of the emul- 
sion is seen in the rectum. 


deal of pain and localized soreness in the rectal 
region. Rectal examination showed the prostate 
to be hard, but not enlarged, and there was a 
depressed area near the anal opening. Attempts 
to pass a catheter into the bladder were unsuc- 
cessful. A urogram showed no evidence of renal 
or uretheral calculus. Apparently there was a 
stone in the prostatic urethra, about 1 inch 
long and a half inch wide. (Fig. 1) A catheter 
was passed as far as possible into the urethra 
and the bladder, was filled with campiodal 
solution, and anteroposterior and lateral radio- 
grams were taken. These showed definitely 
that the stone was in the prostatic urethra. 
(Figs. 2 and 3) The lateral, also showed some 
of the solution in the rectum. 

Under gas-ether anesthesia, I performed a 
suprapubic cystotomy and explored the blad- 
der. There were no stones within the bladder, 
but by introducing the finger into the prostatic 
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urethra the stone was found. The prostatic 
urethra was then gently dilated by the finger 
and the stone was removed with sponge for- 
ceps. It left a large pocket within the prostate, 
formed by dilation of prostatic urethra. There 
was a large amount of scar issue, especially on 
the rectal side. A Pezzar catheter was intro- 
duced into the bladder and the wound was 
closed loosely around it. The patient made a 
smooth convalescence from the operation until 
the sixteenth day, at which time, under evipal 
anesthesia, I passed a sound into the bladder in 
order to dilate the prostatic urethra. This was 
followed by chills and elevation of temperature 
for several days. However, he recovered sufli- 
ciently to go home four days later. 

He returned September 19, 1936, reporting 
that he had improved satisfactorily for the first 
month after going home, but after that, his 
urinary difficulties returned and the suprapubic 
wound broke open and drained urine. Rectal 
leakage was infrequent and very small in 
amount. Under evipal anesthesia I again dilated 
the urethra to size 24, and thoroughly treated 
the wound with silver nitrate. He remained 
in the hospital only a week, and at the time of 
leaving, the suprapubic wound had closed and 
urination was free and painless. 

A report was received from his family physi- 
cian, Dr. E. W. Cummins of Harrisburg, IIli- 
nois, on November 7, 1936, in which he states 
that the patient is very much better in every 
way. He still has a small amount of urinary 
drainage into the rectum occasionally, whereas, 
before the operation, it occurred at every 
urination. 


COMMENT 


These two cases illustrate what can be 
accomplished by conservative treatment. 
Prolonged suprapubic drainage allowed 
healing of the fistula in the first case and 
almost complete closure in the second. 
Improvement should be permanent, pro- 
vided they return at regular intervals for 
urethral dilation. 
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TRAUMATIC DIAPHRAGMATIC HERNIA 


REPORT OF A CASE a 

H. Mast, M.D., F.A.c.s. AND J. P. McDonoucu, M.D. 
GUNNISON, COLORADO 4 

ENETRATING injuries of the lower gunshot wound of the upper abdomen and 
thorax or upper abdomen are fre- lower thorax. The past history and family his- ee 
quently associated with trauma tothe tory were entirely irrelevant. ae 

4 


Fic. 2. Gas-filled stomach and intestine in left 
thoracic cavity. Displacement of the heart and 
mediastinal structures to the right. 


Fic. 1. Note fracture of left ninth rib with bullet 
fragments in soft tissue. 


A .22 long bullet had entered the abdominal 
wall 2 cm. below the ensiform cartilage. It 
passed in a transverse and superior direction, 


diaphragm. Intestinal obstruction may 
occur through the new-formed hiatus or the 


diaphragmatic injury may be slight and : ure 
remain unrecognized. Later, due to various ©™érsing at the level of the eighth rib in the 
factors such as childbirth, straining or left mid-axillary line. Roentgen examination 
strenuous exercise, a hernia may follow taken at that time (Fig. 1) revealed a com- 
minuted fracture of the left ninth rib, three 

resulting in acute intestinal obstruction. inches from its anterior extremity.' There were 

The importance of recognizing diaphrag- opaque particles (fragments of the bullet) in 
matic injuries, and the unusual occurrence the soft tissues external to the fracture and 
of such herniae subsequent to a previous leading through the soft tissues of its internal 
trauma are well illustrated by the following _ side. The course of the bullet could not be deter- 
case report: mined on the flat plate. There was no gross 
pathology visualized in the lung fields. 

The patient was not in shock and showed no 
sign of visceral injury. The wound was cleansed 

White male, age 13. Admitted to the hospital 1 X-ray interpretations by Dr. G. A. Unfug, Pueblo, 
August 10, 1936, two hours after an accidental Colorado. 
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and protective serum administered. He re- 
mained in the hospital for two weeks, during 
which time the temperature varied from 99°F. 


Fic. 3. Necropsy examination showing: (A) stomach; 
(B) gangrenous portion of the ileum which has been 
displaced from the thoracic cavity in order to 
demonstrate the stomach; (c) lung, and (p) index 
finger in diaphragmatic hiatus. 


to 102°F., gradually becoming normal. There 
was moderate drainage from the wound which 
was completely healed at the end of three 
weeks. During the first five days the patient 
complained of severe pain in the left shoulder. 
Codein was required several times for relief 
of this pain. No significance was attached to 
this symptom, and a check x-ray of the chest 
upon discharge showed no change from the 
former examination. 

The patient was examined at the office on 
Feb. 11, 1936, six months following the original 
injury. He was extremely well and had gained 
six pounds. His appetite was good and the 
gastrointestinal and respiratory systems were 
normal. 

April 8, 1936, eight months after the original 
injury, the patient was admitted to the hospital 
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in a moribund condition. Four days prior, April 
4, while skiing, he rolled down the mountain 
side. That evening he noticed pain in the 
epigastrium, aggravated by lying down. The 
pain was referred to the left shoulder. It was 
sharp but relieved by heat. 

April 5, the pain was lessened, but he 
vomited several times. The following day, 
April 6, he regurgitated small amounts of 
odorless, brownish fluid. He had only slight 
pain this day. 

On April 7, he was much weaker as he was 
now unable to retain any food. That evening, 
the pain in the epigastrium and left shoulder 
became more severe and vomiting occurred 
every hour. No physician was called and on 
April 8, he was taken from his home to the 
hospital, a distance of seventy miles. 

Physical examination revealed a white boy 
of stated age, 13. He was lying in bed and 
extremely ill. There was moderate cyanosis 
of the lips and finger tips. The respirations 
were 46, temperature 102.6°F. and pulse 136. 
Orthopnea was marked. The patient responded 
readily to questions and he was well oriented. 

Examination was directed particularly to 
the thorax and abdomen which revealed the 
following significant findings: 

Cardiovascular system: Pulse 130 beats per 
minute, regular but of poor quality. Blood 
pressure 90/42. P.M.I. in the fourth interspace 
2 cm. to the right of the midclavicular line. 
The right border of cardiac dulness was per- 
cussed 2 cm. to the right of the right sternal 
margin. 

Thorax: A scar was present in the left mid- 
axillary line representing the former gunshot 
wound. There was diminished excursion of the 
left thorax with loss of the normal intercostal 
depressions and fixation of the costal margin 
of the left side. Tympany was noted anteriorly 
over the lower thorax and dulness posteriorly 
(patient semi-recumbent). 

Lungs: The breath sounds were diminished 
over the lower portion of the left thorax with 
some increase of the respiratory murmur above 
the third rib anteriorly and posteriorly. A 
marked succussion splash was to be heard 
over the lower left thorax. 

Abdomen: There was generalized involun- 
tary rigidity and tenderness present, partic- 
ularly noted in the right upper quadrant. A 
small scar just below the ensiform cartilage 
represented the former gunshot wound. 
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The leucocytes numbered 23,800, with go per 
cent polymorphonuclear cells, 65 per cent of 
which were non-segmented. Urinalysis: turbid, 
amber, specific gravity 1.028, 2 plus albumen, 
no sugar present. Examination of the sediment 
revealed 1 plus pus cells. 

Roentgen examination of the chest (Fig. 2) 
was as follows: There are irregular areas of 
decreased density occupying the major portion 
of the left chest, the largest area extends the 
length of the thoracic cavity and is about 
2 inches in width. No lung markings are 
visualized in these areas. The heart and 
mediastinal structures are displaced to the 
right. The entire left lung is displaced upward 
and to the right. These findings are believed 
to be the result of herniation of the stomach or 
intestines, which are distended by gas, through 
the left hemidiaphragm. The right lung appears 
to be negative by x-ray. 

The patient was placed under an oxygen tent 
and stimulation and intravenous glucose in 
50 per cent solution administered. Attempt was 
made to relieve the gas in the herniated bowel 
by thoracentesis. Some gas was obtained, but 
the condition of the patient grew progressively 
worse and he expired eighteen hours following 
admission. 

Permission for a partial necropsy was ob- 
tained and revealed the following pathology: 
The entire stomach and eighteen inches of the 
mid-portion of the ileum were present in the 
left thoracic cavity (Fig. 3). Herniation had 
occurred through the central portion ofthe 
diaphragm. The stomach was markedly dis- 
tended with gas and fluid and was quite dis- 
colored. The intestinal loop was displaced from 
the thoracic cavity during the examination 
to demonstrate the stomach. This portion of 
the ileum was distended to four times normal 
size. The wall was friable and gangrenous. The 
left lung was atelectatic and normal crepitation 
was absent. About 150 cc. of straw-colored 
fluid was present in the left thoracic cavity. 

The index finger of the right hand is inserted 
into the diaphragmatic hiatus. The opening 
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admitted two fingers, and the stomach at the 
pyloric outlet and the small intestine were 
firmly incarcerated at this point. The margins 
of the ring were friable and composed of scar 
tissue. About 500 cc. of straw-colored fluid was 
present in the abdominal cavity. The remaining 
ileum below the obstruction showed some dis- 
tention, but no other intra-abdominal path- 
ology was noted. 

Comment: The initial diaphragmatic injury 
which occurred at the time of the gunshot 
wound was entirely overlooked. The association 
of pain in the left shoulder as well as the course 
of the bullet might have suggested such a 
trauma. An exploratory operation after recov- 
ery, with repair of the injury would have 
seemed to be indicated. 


CONCLUSIONS 


1. A case of traumatic diaphragmatic 
hernia resulting in intestinal obstruction 
is presented. The hernia occurred eight 
months following the initial injury to the 
diaphragm. 

2. The characteristic roentgen and 
physical signs of diaphragmatic hernia 
with incarceration of the stomach and 
intestines are noted in the case presented. 
Particular attention is directed to the 
association of shoulder pain with diaphrag- 
matic trauma. 

3. Penetrating injuries of the lower 
thorax or upper abdomen may be associa- 
ted with diaphragmatic injury. Diaphrag- 
matic hernia and intestinal obstruction 
may occur immediately or follow the 
original injury by various intervals of 
time. In the presence of suggestive signs 
and symptoms of diaphragmatic injury, an 
exploratory operation might more fre- 
quently be employed to prevent a dis- 
astrous outcome such as occurred in this 
case. 
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SEVERE CRUSHING FRACTURE OF VERTEBRAE WITH 
COMPLETE RECOVERY 


A. E. Gorpin, M.D. F.A.C.S. 


Attending Surgeon Jackson Infirmary, Mississippi Charity Hospital 


TACKSON, MISSISSIPPI 


CASE HISTORY 


DMITTED, March 22nd, 1930. A 

A colored man, 28 years old, single, 

laborer, six feet in height, weight 165 
pounds, with a negative past history. 


Fic. 1. Shows original fracture at time of admission 
to hospital. 


Present history: While he was waiting in an 
empty room where certain fertilizers are 
stored, a car of acid material was dumped in 
the room, almost completely covering him. 
After getting him out he was found to be badly 
burned and complained of severe pain in back. 
For this reason he was brought to the hospital 
in the ambulance. 


Svmptoms and examination: On admission to 
the hospital an examination revealed that this 
patient was badly burned around the shoul- 
ders, upper part of back and arms. He was not 
in shock nor did he have any paralysis. How- 
ever, he complained of severe pain in the 


Fic. 2. Shows fracture after operation with 
posterior structure of second and _ third 
lumbar vertebra removed and cord replaced. 


lumbar region of back and complained of par- 
tial anesthesia in both legs. Examination was 
otherwise negative. 

X-ray examination report as follows: A single 
radiograph and a stereoscopic radiograph of the 
lumbar spine show multiple fractures of the 
second and third lumbar vertebrae (See 
Fig. 1.) 
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Procedure: Because of the patient’s severe 
burns it was impossible to reduce the fracture 


and also impossible to put on any form of 
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second lumbar vertebra above was split com- 
pletely in half, longitudinally, and the entire 
vertebra above, with half the body of the 


brace or cast, so it was decided to do an open 
operation. 

Operation: The operation was done under 
general anaesthesia. After making an incision 
about eight inches in length down to the verte- 
bra, the following pathology was observed: 
there were many loose fragments of bone, the 
fragments being portions of the spinous 
process, the transverse process and the lamina 
of the second lumbar vertebra. These frag- 
ments were removed. It was necessary also to 
remove the posterior structure of the third 
lumbar vertebra to make room for reducing the 
cord. It was then observed that the body of the 


Fic. 3. — patient in different deformity and without limitation of motion two 
years after original fracture. 


second lumbar, was displaced laterally and 
downward about two inches. The cord was 
compressed and under considerable tension due 
to the lateral displacements of the vertebra, 
but was not severed nor was it badly damaged. 
After trying to reduce this fracture with 
moderate traction, which proved impossible, 
it was decided to remove enough of the bony 
structure of the vertebra to make a canal in 
order to replace the cord and prevent further 
tension and compression. This was accom- 
plished and the wound closed. As stated above, 
it was impossible, because of the severe burns, 
to put this patient in any form of cast. He was, 
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brace which he wore for three months. After 
being out of bed for two weeks this patient was 
allowed to walk around the hospital where he 


therefore, placed in a Bradford frame and, as 
well as possible, moderate traction was made 
from above and below in order to immobilize 


Fic. 4. Shows fracture two years after original 
accident. 


him. An x-ray was taken several days later. 
(See Fig. 2.) This shows all fragments of bone, 
posterior to the vertebra, removed and the 
canal where cord was replaced. It also shows 
that the fracture has not been reduced. 

Progress while in hospital: Following the 
operation this patient showed no unusual 
symptoms. For the first few days he required 
catheterization. He suffered no unusual pain 
in the back. However, he complained a great 
deal of his burns. He also complained of some 
discomfort due to the extension used. One 
symptom which bothered him was the abdomi- 
nal soreness and distention which are so often 
felt in fractures of the vertebra. The anesthesia 
in the lower extremities disappeared after four 
or five days. 

This patient was kept in bed for eight weeks. 
He was then placed in a modified Taylor back 


Fic. 5. Shows fracture seven years after original 
accident. 


was observed for several weeks longer. During 
this time he was allowed to sleep without his 
brace, but he was required to wear it whenever 
in the standing or sitting positions. His recov- 
ery was uneventful and he was allowed to 
leave the hospital on July 6th, 1930, about 
fourteen weeks after injury. 

Progress after leaving hospital: After leaving 
the hospital this patient wore his brace for two 
more months, finally discarding it without my 
permission. Also without my permission he 
drove an automobile several days after leaving 
the hospital, and eight months after injury 
secured a position as a truck driver. He has con- 
tinued to work from this time and about two 
years following injury came to me for my 
opinion about getting a job doing manual work. 

Condition two vears after operation: This 
patient stated that he had no bad symptoms 
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since leaving the hospital, no anesthesia in 
lower extremities, no pains in the back, no 
stiffness in back, no limitation of movements 
of back in any direction. (See Fig. 3, A, B, C, D, 
E.) Observation showed no apparent deformity 
of back but his measurements showed a two 
inch shortening in his height. An x-ray was 
taken at this time which reported the follow- 
ing: an x-ray made, covering a period of two 
years, shows the original fracture and disloca- 
tion of the second and third lumbar vertebrae 
with marked lateral displacement and side-to- 
side union. 

I advised that he could do any work desired 
at this time. Since then this man has done a 
laborer’s duty and has missed no time from his 
work due to the injury. He has worked as a 
truck driver, saw-mill hand, brick yard laborer, 
common ditch laborer and at the present time, 
January, 1937—seven years after injury—is 
employed in a cotton compress where he moves 
500 pound bales of cotton without difficulty 
and without any discomfort to himself. 


(1759-1816), a German surgeon. 


English physician. 


(1834-1911), an English physician. 


HEssELBACH’s hernia is a name derived from Franz Kaspar Hesselbach 
Hodgkin’s disease named after Thomas Hodgkin (1797-1866), an 


Jacksonian epilepsy derives its name from John Hughlings Jackson 


CONCLUSION 


My reasons for reporting this case are: 
(1) because of the severe nature of the frac- 
ture without permanent cord damage; (2) 
I believe by operating on this case imme- 
diately I prevented further cord damage 
due to pressure and tension on cord; (3) by 
removing the fragments of the lamina, 
spinous process and other posterior frag- 
ments of vertebra I prevented any eventual 
pressure of the cord due to callus formation, 
(4) I believe too great traction and manipu- 
lation in an effort to reduce this fracture 
without open operation would have pro- 
duced permanent cord damage and, (5) 
from an industrial point of view, it shows 
that no matter how severe a vertebra may 
be fractured, there is not necessarily any 
permanent disability unless there is cord 
damage at the time of injury. 
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HIS extremely serious and not in- 
frequently fatal condition has not 

received the attention that it unques- 
tionably merits. Up to 1934, O’Neil, 
Wolferth and Miller, Sterling and Hopkins, 
and others were able to collect about 300 
cases from the literature. We believe, how- 
ever, that gangrenous cystitis Is a far more 
frequent complication than the number of 
publications would suggest. One of the 
reasons for the neglect to recognize the con- 
dition is the confusion in nomenclature. 
Cases representing the same pathological 
process and differing only in the degree of 
necrosis have been reported under such mis- 
cellaneous headings as: “Gangrene of the 
Bladder,” “‘Exfoliative Cystitis,” ‘“*Pseu- 
domembranous and Diphtheritic Cystitis,” 
“Cystitis Gangrenosa Dissecans,” etc., 
thereby creating the false impression that 
we are dealing with several diverse clinical 
entities. Haultains’ original suggestion to 
classify all these cases under the c¢ “mon 
denomination of “Necrosis of the Urinary 
Bladder” does away with unnecessary con- 
fusion and conforms more closely with the 
true pathology of the cases. 

Etiology and Pathology of Bladder Necro- 
sis. The etiological factors responsible for 
this condition can be classified in the 
following groups: 

1. Poor nutrition of the urinary bladder 

wall (Haultains) caused by: 
a. Chronic urinary retention, 
b. Gravid impacted uterus, 
2. Infection (O’Neil), 
3. Chemical irritants, 


NECROSIS OF THE URINARY BLADDER* 
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Lesions of the central nervous system 
(cord bladder), 

Mechanical obstructions, 

Circulatory disturbances, 

. Metastatic necrosis. 

Theoretically, each one of these factors 
may give rise to irreparable damage, 
resulting in gangrene. As a rule, more than 
one cause combines in creating a vicious 
cycle of retention, infection and circula- 
tory disturbances. However, Heubner’s 
and May’s experiments suggest that the 
mechanical disturbances with impaired 
circulation are of greater importance in 
producing gangrene of the bladder than 
infection proper. The latter is particularly 
true in cases of gangrenous cy stitis follow- 
ing transurethral resection of the prostate 
gland, which is becoming increasingly 
manifest as one of the possible complica- 
tions of prostatic revision. It seems to us, 
however, that while the mechanical theory 
has been fully exploited, the metastatic 
factor has not been adequately emphasized. 
Its significance is borne out particularly in 
our first report. 

In the great majority of cases of gan- 
grenous cystitis, the destructive process is 
limited to the mucosa and submucosa. 
Where the destruction is more pronounced 
and extends to a greater depth, the muscu- 
laris and occasionally the serosa may like- 
wise be involved. The various bladder 
layers then lose semblance to normal tissue 
and assume the characteristics of dif- 
fuse gangrenous exfoliation. The exfoliated 
membrane may separate in small shreds or 


* From the Urological Departments of the Central Neurological Hospital, Welfare Island, New York, and Beth 
Moses Hospital, Brooklyn, New York. 
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be extruded en masse, presenting the ap- 
pearance of a large cast of the bladder. In 
this respect it is similar to the pseudo- 
membranous or croupous cystitis, the dif- 
ference being only in the microscopic 
structure; the latter is composed of fibrin 
and cell detritus, while the true membrane 
contains also some bladder tissue. Such a 
clear-cut differentiation, however, is sel- 
dom possible on account of the rapid disin- 
tegration of the tissues involved. A further 
characteristic microscopic feature is diffuse 
cellular and bacterial infiltration with 
round cells, red cells and fibrin, separating 
the necrotic from the healthy zones. 

With the separation of the necrosed 
tissue, and provided the patient survives, 
reparative changes begin and the bladder 
mucosa may even assume a normal appear- 
ance, although as a rule the viscus remains 
deformed and contracted. 

Diagnosis. Bearing in mind that necro- 
sis is the end product of deep embolic 
changes, and destruction of the bladder 
mucosa eventually reaching to the muscu- 
laris and subserosa, one can appreciate the 
difficulties in diagnosis in early cases, espe- 
cially since the etiology comprises such a 
large variety of factors. We must adhere 
the more strictly to the few clues which the 
careful observer could hardly miss. The fol- 
lowing points are of diagnostic importance: 

1. The history of the case, 

2. Urinary findings, 

3. Cystoscopic investigation, 

4. Microscopic examination of the ex- 
foliated membrane. 

Inasmuch as gangrenous cystitis is more 
apt to occur in people with hypertrophied 
prostate, urethral stricture, or bladder 
stone, and in pregnancies with impacted 
uterus or following bladder neck operations, 
the history of any one of these conditions 
should be carefully investigated. Any 
cystitis which, following cystoscopy or any 
other manipulation, becomes markedly 
aggravated, (especially in cases with a 
history of profuse hematuria, passing of 
pieces of membrane, and signs of toxemia), 
should arouse suspicion as to the possibility 
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of incipient necrosis. Any attempt at 
catheterization at this time, if resulting in 
failure, is of diagnostic importance, since it 
may signify occlusion of the catheter with 
pieces of exfoliated membrane. 
Cystoscopic examination, while often 
disappointing on account of marked hema- 
turia and masses of loosely-attached mem- 
brane blurring vision, is nevertheless an 
important diagnostic adjuvant. In the 
early stages there is an acute, diffuse, 
hemorrhagic cystitis and, as the Process 
progresses and ulceration sets in, the 
mucosa assumes a pale grey, dark grey, 
brownish or black color with bladder mark- 
ings entirely obliterated. The surface may 
be covered with lime and other crystalline 
deposits. With the separation of the 
membrane, the bladder surface becomes 
shaggy and is covered with villous-like 
formation. An_ interesting observation 
noticed by cystoscopists is the impression 
of a large diverticulum. Actually, this is 
due to puckering of the dilated portion 
of the bladder after separation of the 
sloughed-off mucous membrane. A piece of 
membrane removed for microscopic study 
rarely fails to corroborate a well-founded 
preliminary diagnosis of bladder necrosis. 


CASE REPORTS 


Case 1. A. M., a white female nurse, age 
40, born in the United States, was admitted to 
Central Neurological Hospital on January 5th, 
1936, with the chief complaint of coughing, 
discharge from the ears, general weakness, and 
rise in temperature. Physical examination re- 
vealed the presence of broncho-pneumonia of 
the right lung and bilateral acute purulent otitis 
media. A smear taken from the throat and 
sputum yielded streptococci and pneumococci. 
On January 12th, the patient developed urinary 
difficulties with gross hematuria. Retention 
catheter was not tolerated. This condition con- 
tinued until February 9th, when the patient 
developed complete urinary retention and bear- 
ing down pain in the suprapubic region. Cathe- 
terization was unsuccessful. After the adminis- 
tration of one ampule of pituitrin, a large irreg- 
ular mass of greenish necrotic tissue having the 
appearance of a cast of the bladder was ex- 
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truded through the urethra, followed by a gush 
of some eighteen ounces of foul smelling urine. 
Cystoscopy performed on the same day was 


Fic. 
extremely difficult on account of the presence 
of blood clots, large floating shreds and papillo- 
matous-like masses. After thorough irrigation, 
the right ureteral orifice was located and 
catheterized. The right ureteral specimen con- 
tained a large number of red and white blood 
cells, single and clumped. The left ureteral 
orifice could not be visualized. Instead, there 
was on that side a large raw area extending to 
more than half of the bladder with a deep 
recess suggesting diverticulum. The right 
pyelogram showed the presence of moderate 
hydronephrosis with clubbing of the calices. 
Excretory urogram was inconclusive on account 
of poor visualization of the kidneys. Cystogram 
showed bulging of the bladder wall but no 
diverticula. Urine culture yielded streptococci. 
Blood culture was negative. Temperature 
throughout the course of the bladder ailment 
ranged between 100°F. and 102°F. Following the 
removal of the gangrenous membrane and 
cystoscopy, her general condition improved for 
a few days, followed by a renewed rise in 
temperature and gradual sinking, despite sup- 
portive measures. Patient expired on February 
25th with evidence of severe toxemia and circu- 
latory failure. Autopsy was not obtained. 

Pathological examination of the extruded 
bladder case as reported by Dr. J. Rosenthal: 
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Gross specimen (Fig. 1) consists of membranous 
tissue about 11 X 8 cm. and about 3 mm. in 
thickness, grey in color and of soft consistency. 


iHlustrating extruded “bladder cast,” 11 8 cm. in size. 


It is shaped in the form of a sac. The inner sur- 
face is irregular and hemorrhagic. The outer 
surface is covered by a shaggy layer of pin- 
point nodules which resemble small deposits of 
fibrin. It is homogeneous throughout and 
shows no tissue differentiation. 

Microscopic sections (Fig. 2): The tissue con- 
sists essentially of amorphous and _ necrotic 
material. There is considerable deposition of 
fibrin both on the outer and inner surfaces. 
There is only a relatively small amount of 
cellular material. Occasionally, areas are seen 
resembling necrotic muscle tissue. 


COMMENT 


We believe this to be a true case of 
exfoliative gangrenous cystitis of embolic 
origin, since streptococci had been re- 
covered from the throat, discharging ears, 
sputum, urine, and subsequently rare 
groups of cocci suggestive of chain forma- 
tion were found in the exfoliated membrane. 


Case u.* A. B., a white male, age 70, was 
admitted to Beth Moses Hospital on January 


* This and the following case are reported from the 
service of Dr. N. Slutsky, Attending Urologist, Beth 
Moses Hospital. 
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21, 1936, with symptoms of prostatism. On 
January 28th, after one week of bladder drain- 
age, the patient was subjected to transurethral 


4 


resection of the prostate with a McCarthy 
Resectoscope. Eight pieces of tissue were re- 
moved. A retention catheter was kept in the 
bladder for two days. Following the removal of 
the catheter, the patient complained of severe 
tenesmus and hematuria. The temperature rose 
to 103°F. The catheter was replaced into the 
_bladder and the patient given supportive meas- 
ures. He expired on February 9, 1936. 
Autopsy findings by Dr. A. Kantrowitz: 
Both kidney capsules strip with ease, revealing 
smooth regular surfaces, with cyanotic appear- 
ance on gross section and distinct cortical and 
medullary markings. Pelves and ureters present 
no gross changes. Bladder is markedly con- 
tracted. The wall is thickened to 1.5 cm. in some 
areas and shows marked ridge formation with 
sacculations and small diverticula. Mucosa 
reveals a marked hemorrhagic appearance and 
presents a variegated play of colors ranging 
from red to green and brown. At the trigone is 


Fic. 2. Microphotograph of section of membrane showing necrotic mucosa 
with areas of necrotic muscle tissue. 
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a deep excavation with complete denudation of 
the mucosa. The area presents a shaggy, green- 
ish-yellow exudate which forms the surface. A 


considerable portion of the median lobe had 
been removed previously and the surface is 
covered with the same greenish-yellow exudate 
which is present in the trigone. Both lateral 
lobes of the prostate show marked enlargement, 
together aggregating the size of a tangerine. 
The urethra shows no gross changes. 

Microscopic findings (Fig. 3): The transitional 
epithelium is absent from large areas of the 
urinary bladder wall. There is considerable 
edema in the submucosa and superficial layers 
of the muscularis with polynuclear infiltration 
and necrosis of the tissues. The veins are mark- 
edly distended. The walls show collections of 
polynuclear leucocytes with thrombi adherent 
to the walls of the vessels. 

Case 1. S. H., a white male, age 70, was 
admitted to Beth Moses Hospital on January 
31, 1936 with symptoms of retention, dysuria 
and urgency. He had been catheterized daily 
for the past ten days. On February 3rd, after 
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retention catheter, the patient continued to 
have tenesmus and hematuria. He expired on 
February 8, with signs of severe toxemia. 
Autopsy findings: Both kidney capsules strip 
with ease, revealing a number of fine, dome- 
shaped protuberances. On puncturing these, 
clear fluid was obtained. Bladder is markedly 
contracted. The wall, measuring up to 2 cm. 
thickness in some areas, is firm and rigid. 
The mucosa presents a variegated play of 
colors, ranging from red to black, with a green- 
ish-black discoloration on the surface of the 
rugae. The trigone and vesical neck reveal the 
same greenish-yellow shaggy appearance, with 
an exudate forming the base of the otherwise 
denuded surface. Considerable tissue appears to 
have been removed from the surface of the 
median lobe and from the area immediately 
proximal to it, resulting in the formation of a 
deep excavation in the trigone. The urethral 
channel in the prostatic portion appears to 
have been shunted to the left, with the forma- 
tion of a false urethral passage from an area 
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five days of continuous drainage, transurethral 
resection of the prostate was performed, and 
fourteen pieces of tissue removed. Despite 


Fic. 3. Microphotograph illustrating absence of transitional epithelium; 
edema and polymorphonuclear infiltration of submucosa and muscularis; 
and areas of necrosis. Note large thrombus in vein. 
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immediately distal to the verumontanum lead- 
ing into the bladder along the mesial aspect of 
the right lobe. 


Microscopic findings: The transitional epi- 
thelium is absent in numerous places. The sub- 
mucosa and muscularis show marked edema, 
with polynuclear infiltration and areas of 
necrosis, obliterating the normal architecture 


of the bladder wall. 


Discussion of Cases 2 and 3: The appar- 
ent factor in the causation of the gangrene 
in these two cases was the result of inter- 
ference with the blood supply of the bladder 
wall, either through too deep a coagula- 
tion necrosis or to the resection of too 
extensive an area of the bladder mucosa. 
Infection, we believe, played a minor role, 
since these patients had been cystoscoped 
and drained by catheter over a long period 
of time, with the production of the usual 
cystitis. Why the operative procedure 
should produce a gangrenous cystitis can be 
explained by interference with the blood 
supply which, coming mainly from the 
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superior vesical, inferior vesical, and infe- 
rior hemorrhoidal arteries, enters the blad- 
der at its base and then spreads out fanwise 
to supply the rest of the bladder wall. 
Thrombosis of these important blood 
vessels is ample ground to account for the 
extensive necrosis. The prognosis in such 
cases depends on the severity of infection, 
the degree of accomplished necrosis, and 
the early recognition of the condition. As a 
general rule, bladder necrosis is more grave 
in men than in women (75 per cent in men 
to 50 per cent in women, according to 
Wolferth and Miller). It is invariably fatal 
when occurring as a terminal affair in cases 
with debilitating disease. 

It is of the utmost importance in cases 
subjected to prostatic resection, not to be 
overzealous in the coagulation of bleeding 
points and to avoid extensive injury to the 
mucous membrane. The presence of de- 
vitalized tissue, especially when part of the 
trigone has been injured, favors the spread 
of infection and gangrene. Moreover, the 
best performed prostatic resection leaves a 
great deal of edema and infiltration at the 
bladder neck, causing obstruction and 
interfering with drainage for days and 
sometimes weeks after the operation. Dur- 
ing all this time, the bladder is filled with 
infected residual urine and decomposed 
necrotic tissue, which may result in irrepar- 
able damage to the bladder wall. A similar 
condition prevails in cases where the reten- 
tion catheter becomes obstructed or, due to 
improper insertion, fails to keep the bladder 
free from residual urine. Post-operative 
management of the cases, it seems to us, is 
even more important in these cases than 
the operative procedure itself. 

Where necrosis has set in, early removal 
of the membrane permitting free drainage 
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is of paramount importance. In the male, 
because of anatomic difficulties, suprapubic 
cystotomy for the removal of necrotic 
tissue and free drainage is indicated. This 
point has been particularly stressed by 
Wolferth and Miller, who have shown that 
there is a greater percentage of deaths in 
the cases where this precaution was 
neglected. 


SUMMARY AND CONCLUSION 


Three cases of necrosis of the urinary 
bladder are added to the growing literature 
on the subject. 

The first of our reported cases is espe- 
cially interesting as an illustration of the 
metastatic etiology of necrosis due to 
bacterial emboli of the bladder wall follow- 
ing an ear and lung condition, all of them 
caused by a streptococcus infection. 

The other two cases are the result of 
transurethral resection of the prostate, 
which factor in the production of bladder 
necrosis is becoming more and more 
evident. 
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RACTURES of the first rib alone are 

surprisingly rare. A thorough search 

of American and foreign literature re- 
veals a chaotic condition and only 27 
reported cases from twenty-two authors. 
It is the opinion of the author that bringing 
the literature to date, and the report of five 
additional cases, might be of interest. 

The first rib undoubtedly has been frac- 
tured on various occasions and the con- 
dition overlooked because of associated 
pathology sufficient in itself to cause death. 
But it is difficult to comprehend why this 
interesting, and at times serious clinical 
entity, has been reported but twenty-seven 
times in the medical literature. For the past 
twenty-five years, surgeons caring for 
traumatic cases, have resorted to the use of 
the Roentgen ray and literally millions 
of roentgenological examinations have 
been made of the human chest, but very 
few diagnoses of this condition have been 
reported. Many surgeons have seen the 
bony cage fractured and compressed, and 
at times, have seen the first rib fractured 
in these instances, but fractures of the 
first rib, alone, have been few and have 
been set down in some textbooks as the 
rarest of all fractures. 


ANATOMY 


The first rib is situated deeply in the 
neck. It is the shortest of all the ribs, is 
flat and broad having two surfaces which 
face upward and downward. The upper 
surface has two shallow depressions sep- 
arated by the tuberculum scaleni to which 
is attached the scalenus anticus muscle. 
Over the groove in front of the tuberculum 
passes the subclavian vein, behind it passes 
the subclavian artery. The scalenus medius 
muscle is attached to a rough spot between 
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the groove for the subclavian artery and 
the tuberosity. The outer border of the rib 
is convex and at its posterior portion the 
first serration of the serratus magnus Is at- 
tached. The first rib therefore, has three 
muscles attached to it. It articulates with 
the first thoracic vertebra posteriorly and 
through its costal cartilage with the ster- 
num anteriorly. 


MECHANISM OF FRACTURE 


The first rib is found approximately in 
the center of the neck and it is adequately 
protected by the clavicle anteriorly, the 
scapula posteriorly together with the mus- 
cles of the shoulder girdle. It is difficult to 
comprehend how direct trauma can reach 
the rib itself.’ We may therefore presume 
that fracture must be caused by indirect or 
transmitted violence. Johnston’ states, 


Mr. Lane, who has given great attention to 
this subject both in examination of dissecting- 
room subjects and in production of artificial 
fractures in the cadaver, says that fracture of 
the first rib can take place only in one or other 
of three ways: (a) indirect violence, the force 
being transmitted through the clavicle; (b) 
directly by means of force applied behind; 
(c) indirectly, force transmitted through 
manubrium. 


PATHOLOGY AND COMPLICATIONS 


The first rib may be fractured anywhere 
from its costal cartilage to the spine. The 
fracture line may vary from a simple fissure 
to complete comminution. Healing is the 
rule but pseudarthrosis is to be considered. 
Complications most frequently reported 
are (1) abscess formation above or below 
the clavicle, (2) rupture of the apex of the 
lung, (3) empyema, (4) pleurisy, (5) hemor- 
rhage, and (6) nerve symptoms, which 
may come on immediately or a few months 


* From the Surgical Service of St. Vincent’s Hospital. 
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after the accident when the callus is of 
sufficient size to encroach upon the nerve 
pathways. 


SYMPTOMS 


The symptoms encountered depend upon 
the location and severity of concomitant 
pathology. Nearly all patients complain of 
a “sticking pain” in the region of the 
shoulder. There may or may not be pain 
located at the site of the fracture. Move- 
ment of the arm, head and neck will cause 
pain in the region of the fracture and this 
may be explained by muscular pull. 
Dyspnea is not great unless there has 
been a rupture of the pleura or of the lung. 
Numbness or tingling in the arm of the af- 
fected side is not usually present unless the 
fracture is complicated by a laceration of a 
nerve pathway, early, or later on by im- 
pingement of growing callus upon certain 
nerves. Other symptoms which might be 
enumerated are in reality complications. 


TREATMENT 


If we do not encounter severe complica- 
tions involving deeper structures, the 
method of choice is immobilization. This 
can be adequately maintained by adhesive 
plaster strapping applied to the chest. Im- 
mobilization of the lower ribs will satis- 
factorily fix the first rib. With an assistant 
holding the patient’s arms above his head, 
the strapping is applied from above down- 
ward and nearly encircling the entire chest. 
Anteriorly the straps may be applied in an 
oblique manner. Damaging pressure is pre- 
vented by using a generous pad in the 
axilla. The forearm and arm of the affected 
side are held close to the patient’s chest by 
means of a sling. Pain is usually relieved 
immediately and the period of treatment 
is approximately four weeks. 


CASE REPORTS 


Minne?! in 1932 stated that, excepting 
his case, there was not a report in the 
literature of a child suffering with a fracture 
of the first rib and but few of adults. The 


first case reported was that of Jones, in 
1869. We will present the other cases in 
chronological order. 


Case 1. (Jones,' 1869.) A male, aged 50 
years, fell while in a street fight, striking the 
right side of his neck on the curbing. Immedi- 
ately, his adversary kicked him several times 
in the neck and death ensued in a few minutes. 
Autopsy revealed a fracture of the right first 
rib, close to the spine, with a piece of the rib, 
two inches in length, detached and lying below 
the clavicle and embedded in the upper part of 
the lung. The right subclavian artery and 
brachiocephalic vein were torn through and 
massive hemorrhage and emphysema were 
encountered. Jones was of the opinion that the 
fracture was caused by the fall and that the 
detachment and separation of the fractured 
fragment was due to the subsequent kicking 
of the patient’s neck. 

Case (Lyell,* shortly previous to 1886.) 
In Holmes’ “‘System of Surgery,” Lyell re- 
ported about a child who had been run over, 
and who lived but a few hours after the acci- 
dent. Autopsy showed a fracture of the left 
first rib near its neck, together with a laceration 
of the pleura and a small rupture of the lung. 

Case ur. (Hunter,* 1886.) In the museum 
of the Royal College of Surgeons, in England, 
Hunter labeled one case of fracture of the first 
rib. 

Case tv. (Lane,* 1887.) Sir Arbuthnot Lane 
recorded four cases from the dissecting room of 
Guy’s Hospital. All of his cases were found on 
the right side. 

Case v. Morton,® (1893) reported a case 
for Mr. C. F. Pickering, of Bristol. A man, aged 
60 years, fell on the right side of his body, 
fracturing his right arm. One week later, an 
abscess of the right sternoclavicular articula- 
tion was incised and twenty-six ounces of pus 
evacuated. Autopsy showed two fractures of 
the first rib, not diagnosed during life. 

Case vi. Bahr® (1894) quotes a case of 
Linder of a fracture of the right first rib caused 
by the recoil of a gun. There were no untoward 
symptoms. 

Case vit. (Johnston,’ 1896.) A female, aged 
45 years, while carrying a fender fell and sus- 
tained a compound fracture of her left ring 
finger. Nine days later she was admitted to the 
hospital because of a tender swelling over the 
left first intercostal space. Later she coughed 
up pus and shortly afterwards an incision was 
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made over the second left interspace and an 
abscess was encountered together with a com- 
minuted fracture of the first rib. The patient 
was discharged cured fourteen days later. 

Case Chudowszky,’ (1898) mentions a 
case of fracture of the first rib, right and left. 
There was no adequate case history other than 
that the patient fell, sustaining the fractures. 

Case 1x. (Bennett,’ 1905.) A male, aged 
57 years, while unloading sacks of wheat, fell 
backwards some three feet, sustaining a frac- 
ture of the cartilage of the left first rib, also 
a fracture of the left clavicle between the conoid 
and trapezoid ligaments. He made a satisfactory 
recovery and stated very accurately that a 
direct blow did not strike his collar bone or left 
chest wall. 

Case x. (Codd, 1916.) A female, aged 

45 years, was in an automobile collision and 
complained of pain in the right arm. Roentgen 
ray examination revealed a fracture of the right 
first rib. This patient made a satisfactory 
recovery. 
' Case xi. (Milligan and Ford,!! 1921.) A 
female, aged 17 years, complained of a swelling 
on the right side of her neck. She had “‘pins 
and needles” and a cramp-like sensation in the 
right arm and hand. The history revealed that 
the patient had fallen down stairs two months 
previously and examination demonstrated a 
bony swelling, about the size of a walnut, one 
inch above the clavicle. This swelling was con- 
tinuous with the first rib. The diagnosis of 
fracture was confirmed by a roentgen ray 
examination. 

Case xu. (Payne,'® 1923.) A man, aged 
40 years, was in an automobile wreck and when 
found the wheel of the automobile was resting 
upon the patient’s chest. There was consider- 
able tenderness over the right first and second 
ribs. Roentgen ray examination revealed a 
fracture of the first rib through the cartilaginous 
portion close to the sternum. The patient was 
discharged to his regular occupation, that of a 
railway conductor, at the end of six weeks. 

Case xu. (Ameuille,* 1925.) A female, 
aged 68 years, awakened during the night 
suffering with pain over the right first rib area. 
When examined there was a swelling near the 
anterior end of the first rib, which swelling 
persisted for several months. Roentgen ray 
examination showed a complete fracture of the 
costal cartilage. The cause of the fracture was 
never determined. Recovery was uneventful. 
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Case xiv. Wahl,'* (1926) reports two cases 
of spontaneous fracture of the first rib, probably 
those of Ameuille and Libensky. The first case 
was that of a female, aged sixty-eight years, 
who sustained a fracture of the right first rib 
after trauma. The second case was that of a 
male, aged thirty-six years, who sustained a 
double fracture of the left first rib after an 
accident. There were no untoward symptoms. 

Case xv. (Pohl, 1929.) A female, aged 
16 years, fell to the ground in a kneeling posi- 
tion. She later felt a stabbing pain in the region 
of the right shoulder. Roentgen ray examina- 
tion showed a complete fracture of the right 
first rib at about its middle. There was an 
uneventful recovery. 

Casexvi. (Ostrowski,'® 1930.) A male, aged 
26 years, met with a street accident, losing both 
of his legs. Four weeks later an operation was 
performed revealing a fracture of the right first 
rib, a rupture of the right subclavian artery, 
together with a rupture of the upper portion 
of the right lung. The patient died of a hemor- 
rhage from the lung. 

Case xvul. (Porzelt,!” 1931.) An adult male 
had his right arm stretched out carrying a 
weight when he felt a violent sticking pain in 
the right shoulder region. Eight days later 
there was demonstrated a right upper pleuritis 
and roentgen ray examination showed a trans- 
verse fracture of the right first rib. The author 
was of the opinion that this fracture was the 
result of muscular pull. The patient made a 
satisfactory recovery. 

Case xvii. Werner,'® (1931) reported an 
isolated fracture of the first rib in a male, 
forty years of age. The details were clouded but 
Werner thought that the etiological factor was 
muscular pull. Convalescence was uneventful. 

Case Pittowa,™ (1932) cites two pa- 
tients who were subjected to roentgen ray 
examinations for various causes and fractures 
of the first rib were found. One was a male, 
aged 36 years, and the other was a female, aged 
16 years. Both of these patients had had a 
“sticky pain” in the region of the right shoul- 
der. It was difficult however to set a definite 
time as to the onset of causative trauma. 

Case xx. (Adler,?° 1932.) A male laborer, 
aged 38 years, while raising a heavy burden, 
felt a severe “‘sticking pain” in the region of the 
right shoulder. Roentgen ray examination re- 
vealed a transverse fracture of the right first 
rib. The patient made an uneventful recovery. 
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Case xxi. (Minne,*! 1932.) A child, aged 
6 years, after a fall presented a fracture at the 
junction of the anterior and middle third of the 


Fic. 1. (Case xxi.) Fracture of the right first rib near 
the spine. 


right first rib. Minné said that there was no 
other case in the literature of a child, and but 
few cases of adults. The patient made a satis- 
factory recovery. 

Case xxi. (Rebhorn,?* 1933.) A male, aged 
21 years, sustained a squeezing violence to the 
upper part of the left chest. He demonstrated 
a fracture of the left first rib together with the 
left scapula. Seven weeks later the patient 
presented himself for treatment and demon- 
strated Horner’s syndrome. The fractures 
healed but the eye symptoms apparently 
persisted. 


AUTHOR’S CASE REPORTS 


Case xxi. (1935.) A male, aged 56 years, 
fell twenty-two feet from a tank, striking on his 
side with his neck flexed toward the right. There 
was a momentary period of unconsciousness 
followed by pain over the right side of the neck, 
accompanied by pain in the root of the neck and 
the right side of the pelvis. Roentgen ray 
examination disclosed a fracture of the right 
first rib near the spine together with a fracture 
of the transverse processes of the fifth, sixth 
and seventh cervical vertebras on the right 
side (Fig. 1). There was also a fracture of the 
wing of the right ilium. 

The patient’s neck was placed in one pound 
halter traction and the chest was immobilized 
with adhesive plaster strapping. The patient 
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walked out of the hospital seven weeks after 
the accident and made a satisfactory recovery. 


Case xxiv. (1935.) A male aged 50 years, 


Fic. 2. (Case xxiv.) Fracture of the left first rib near 
the spine. 


who while inside a building, was struck over the 
top of the left shoulder by a falling beam. 
Immediately a “‘sticking pain” was noticed in 
the left shoulder region. Roentgen ray exami- 
nation disclosed a fracture of the left first rib 
near the spine (Fig. 2). The chest was im- 
mobilized by means of adhesive plaster strap- 
ping with immediate relief. The patient re- 
mained in the hospital but three days, rested 
at his home for one week, and then went to his 
office. Six weeks after the accident, he was 
without subjective complaints. 

CasE xxv. (1935.) A male, 21 years of age, 
was in an automobile wreck turning over three 
times, sustaining painful injuries in and about 
his right shoulder region. He was admitted to 
the hospital two and one-half days later and 
roentgen ray examination disclosed a com- 
minuted fracture of the right scapula together 
with a fracture of the first rib one and one-half 
inches lateral to the cervical spine (Fig. 3). 
The right chest wall and scapula were im- 
mobilized with adhesive tape and the patient 
left the hospital thirteen days later, to place 
himself under the care of a doctor in a nearby 
town. We have no further record of the final 
result of this patient. 

CasE xxvi. (1935.) A male, 39 years of age, 
was in an automobile collision striking the front 
of his face and the anterior chest wall against 
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the steering wheel. When admitted to the 
hospital, he complained of pain in the upper 
anterior aspect of the left chest wall. Roentgen 


Fic. 3. (Case xxv.) Fracture of the 
right first rib 14 inches lateral 
to the cervical spine. 


ray examination disclosed a complete fracture 


114 inches long over the center of the left first 
rib (Fig. 4). The patient’s chest was immobilized 


Fic. 5. (Case xxvu.) Fracture of the left first 

rib at the region of the junction of the rib 

with the cartilage. 
with adhesive tape and one month later, he was 
discharged from the hospital and at the end of 
another week, was discharged to his work, that 
of a machinist. His recovery was complete and 
without complications. 
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Case xxvil. (1935.) A male, 60 years of age, 
was knocked down and struck by the right 
front fender of an automobile and thrown so 


Fic. 4. (Case xxvi.) Fracture of the center of the left 
first rib. 


that his chest wall, at about the region of the 
left nipple, struck the curbing. He was not 
unconscious and walked away. Twelve hours 
later he noticed pain in the region of the left 
chest region. At this time he was admitted to 
the hospital and Roentgen ray examination 
disclosed a complete fracture of the left first 
rib at the region of the junction of the rib, with 
the cartilage (Fig. 5). The chest was immobil- 
ized with adhesive tape and six weeks after the 
accident, he was released to his work, that of a 
cabinet maker, practically free from symptoms. 
The patient had no complications and_ his 
recovery was complete. 


CONCLUSIONS 


Fractures of the first rib, although rare, 
are to be considered in patients who com- 
plain of a “sticking pain” in and around 
the shoulder region, particularly in those 
patients, who after severe trauma, do not 
show signs of fracture of the neck, clavicle 
or humerus. 

A first rib fracture is usually associated 
with a contusion or laceration of the 
pleura, or an extravasation of blood, of 
greater or lesser degree, from the sub- 
clavian vein or one of the smaller veins. 
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It is important to bear these conditions in 7: Jounston, G. Jameson. Dublin J. Med. Sc., 102: 
191—196 (September 1) 1896. 


mind and treat the patient in a hospital 8. Cuupowszky, M. Beitr. z. klin. Chir., 22: 643-728, 
thereby obviating the possibility of em- 
physema, abscess formation or delayed 9% 
1905. 
secondary hemorrhage. 10. Copp, T. P. Med. Pres. and Cire., 101 nis. 196 
P (March 1) 1916. 
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Lupwic’s angina is a purulent inflammation seated around the sub- 
maxillary gland, named after Wilhelm Friedrich von Ludwig (1790-1865) 


a German surgeon. 


Mikulicz’s disease (achro-acytosis) is named after the Polish surgeon, 


Johannes von Mikulicz-Radecki (1850-1905). 


Pott’s disease, caries of the vertebrae, is named after Percival Pott 


the English surgeon (1714-1788). 
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T has been common practice for many 
years to drain the common bile duct 
after removal of stones or for infection; 


Fic. 1. (Mrs. S., August 4, 1936.) Drainage tube with 
the catheter ready for use. 


and to drain from two to eight weeks, 
depending on the lesion. During the drain- 
age no bile passes into the intestinal tract 
unless fed to the patient or when pressure 
is instituted by clamping the T-tube for 
several hours. Bile is hard to disguise, so 
that it cannot be taken per os unless given 
in capsules and a great number of capsules 
are necessary to give any beneficial amount 
of bile. 

L. MacArthur long ago advocated the 
use of the catheter placed through the 
choledochus into the duodenum to serve as 
a means of administering fluid immediately 
after operation. Thus, with two catheters 
in the choledochus, one to drain, the other 
to pass into the duodenum, bile itself could 
be collected and then poured through the 
tube into the duodenum. 

Dr. D. Foldes, in a personal communica- 
tion several years ago, suggested that 
T-tubes should be manufactured with a 
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division in the long upright part of the 
T-tube through which a catheter could be 
passed to accomplish this. 

The patient, Y. S., a female, age 45, was 
admitted to Mount Sinai Hospital on July 
13, 1936, complaining of pain in the right 
upper quadrant and fever. 

On January 17, 1936, Dr. L. Krauss had 
performed a cholecystectomy and choledo- 
chostomy for chronic and acute cholecysti- 
tis, with cholelithiasis. Many stones were 
removed from the common duct, which was 
then probed and found patent. A T-tube 
was left in for drainage. Recovery was 
uneventful—the tube was removed after 
eight weeks. 

On March 20, she was readmitted to the 
hospital because of pain in the right upper 
quadrant, fever and chills. Her temperature 
was 103.4 but became normal the next day 
and remained so. She was not jaundiced. 
Her icteric index was 5, the Van den Bergh 
0.2. Her urine was negative. White count 
on admission was 17,800. She was dis- 
charged well from the hospital on the 
fourth day. 

On July 4, 1936, she was again admitted 
with the same complaint and the same 
finding, and discharged well on July to. 

She was admitted again three days later 
with a recurrence of symptoms and now for 
the first time the icteric index was elevated, 
13, and the Van den Bergh was 2.0. The 
latter was 0.2 on July 16, hydrobilirubin 
was present in the stool and her tempera- 
ture was normal. The pre-operative diagno- 
sis was cholangitis with possibly a stone in 
the common duct, so I operated on her on 
July 17th. It was at this time that I used 
the new type of tube illustrated in Figure 1. 
I found a dilated common duct with some 
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fine gravel and infection. I decided to 
modify the T-tube by placing a catheter 
through it into the duodenum and letting 


Fic. 2. (Mrs. S., August 4, 1936.) New T-tube in situ. Tube attached to catheter ready to pour bile into it. Drainage 


wound healed promptly when the tube was 
removed. 
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Since then, I used the tube on one other 


tube lifted out of jar for photo. 


the external end of the catheter come out 
through a hole I made in the side of the 
tube. Thus I was enabled to collect bile 
from the patient and reinject it through the 
catheter. 

On the day after operation, three ounces 
of 5 per cent glucose was poured through 
the catheter by gravity every two hours. 
The following day the bile was clear enough 
to be fed through the catheter, so 3 ounces 
of her own bile was poured through the 
catheter twice a day. This was continued 
until August roth, when the catheter was 
removed and the patient was discharged 
from the hospital. Thus, the catheter was 
of service for the administration of bile for 
three weeks. The T-tube was left in for a 
total of eight weeks and was clamped at 
intervals for several hours at a time. The 


patient and Dr. Howard Gans has used this 
tube on two of his patients. He used the 
catheter to instil saline, then glucose into 
the duodenum and on the fifth day post- 
operative began instilling one ounce of bile 
twice a day. He removed the catheter on 
the seventh day and the tube on the four- 
teenth day postoperative. 

On his second case he administered 300- 
400 cc. of bile a day through the catheter 
from the third day post-operative for four 
days. He removed the catheter on the 
eighth day post-operative, and the tube on 
the sixteenth day. 

Thus, such a tube serves the double 
purpose of feeding saline or glucose to a 
patient immediately post-operative, and 
bile as long as one wishes to leave the tube 
in place. 
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NEW INSTRUMENTS 


INTESTINAL SEWING CLAMPS 


THEIR USES AND ADVANTAGES*{ 


N most gastro-intestinal operations, the 


stomach or the gut, or both, are opened 


modern surgery, many attempts have been 
made to change the open procedure into a 
closed method. All kinds of instruments 
have been devised for that purpose. One 
of these is the Petz sewing clamp and its 
modifications. The principles involved in 
the use of these instruments are, first, 
crushing the line of intended section, and 
second, inserting a double row of tiny 
metal clips across the crushed line. Such 
a suture makes the operation quick, safe, 
simple and aseptic. 

The original v. Petz clamp (Fig. 1) re- 
sembles Payr’s crushing clamp. The upper 
part contains the stitching mechanism, 
which, before use, is loaded with fine new- 
silver hooks. The stomach or gut to be 
sutured is placed between the opened jaws 
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temporarily. Since the establishment of 


Fic. 1. Intestinal sewing clamp after v. Petz. 


of the clamp, the forceps is then closed, 
thereby crushing the organ. The turning of 
a wheel withdraws a bar furnished with 


teeth which presses the tiny hooks into 
and through the tissue. The clamp is now 
opened and removed. The organ is sepa- 
rated with straight scissors or electric knife 
at a place between the two straight rows 
of fine stitches situated at both sides of 
the crushed furrow. Thus the organ is 
closed in a few seconds in an aseptic and 
water-tight manner both proximally and 
distally. (Fig. 9.) The clips are buried by an 
interrupted or continuous Lembert suture. 

The original v. Petz sewing clamp, how- 
ever, has some disadvantages, as it is not 
curved at the right angle and is too large. 
I have found that it could not be used at 
certain places in the abdominal cavity, for 
instance, deep down in the pelvis or high 
up under the costal margin; and these are 


* From the Surgical Service B of the Lankenau Hospital. 
+ Read before the Philadelphia Academy of Surgery, No.’2, 1936. 
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just the places where a mechanical suture 
would be a great convenience. Another 
disadvantage of this machine is, that it 
must be reloaded between each application. 
Although there is now a smaller Petz clamp 
available, the rest of the disadvantages 
remain. 

A welcome modification (after Neuffer) 
appeared recently. (Fig. 2.) The main ad- 
vantage of this clamp is that it carries the 
clips in separate magazines and two or 
more sutures can be applied by simply 
exchanging one empty clip magazine for 
another already filled. After charging the 
magazine and fitting it correctly in position, 
the stomach or intestine to be sutured is 
brought into the space between the open 
jaws. A firm but not too forcible pressure 
of the gripping handles will compress the 
grasped parts. The pressure is automati- 
cally maintained by the stop lever (2). By 
reversing the lever (1) in the longitudinal 
direction, the rack below is set free. By a 
further continuation of the manual pres- 
sure on the handles, the clips in the maga- 
zine are pushed forward. The suture being 
applied, the pressure on the handles is re- 
leased and the instrument removed. The 
further manipulation of the sutured organ 
is the same as already described. 


The latest form, which was made at the 
suggestion of v. Seemen, is shown in Fig- 
ure 3. It is the simplest and handiest. The 


May—Sewing Clamps 
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Fic. 3. Intestinal sewing clamp after v. Seemen. 
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part to be sutured is brought between the 
opened branches of the forceps. A firm 
pressure on the handles at first compresses 


Fic. 2. Intestinal sewing clamp after Neuffer. 


the grasped part. Further manual pressure 
pushes the loaded magazine, seen at the 
upper branch, into the teeth which are at- 
tached to the upper jaw. The clips in the 
magazine are driven forward into the tissue. 


Besides the simplicity of handling this 
instrument, it has still another advantage. 
It is built at such angles that parts of the 
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stomach or intestine, otherwise difficult to 
be reached, can easily be grasped and 
sutured. 


Fic. 4. Gastric resection after Billroth’s first 
method, performed with the intestinal sewing 
clamp. 


It is of importance to know what be- 
comes of the metal hooks pressed into the 
intestinal wall and covered by the invert- 
ing suture. From my own experience with 
the v. Petz and v. Seemen clamps, there 
was no patient who afterwards complained 
of trouble arising from the clips. The clips 
are either thrown off after three to six 
weeks, and having fallen into the cavity of 
the organ, are passed out with the stool, 


because they are round and do not stick 
to the mucous membrane; or the clips be- 
come encapsulated and remain for a long 
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Fic. 5. Billroth’s second method (oralis inferior) performed with the intestinal 
sewing clamp. 
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time—perhaps for life—in place. The hooks 
made of new-silver seem not to irritate the 
tissue. A systematic examination was made 


Fic. 6, Staircase resection after Schmieden, performed 
for ulcers situated higher up at the lesser curvature 
than usual. 


recently by O. Schurch of Clairmont’s 
clinic in Zurich. Twenty-two patients were 
examined upon whom the v. Petz clamp 
had been employed, between one month 
and three years before. In eleven patients, 
the clips were still visible. None of these 
patients were inconvenienced. 

In order to demonstrate the use and 
advantage of a sewing clamp, I should like 
to describe some examples of gastric and 
intestinal surgery: 


Method after Billroth JI. Original 
method. (Fig. 4.) The line of intended sec- 
tion of the stomach is sutured in above de- 
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scribed way and the organ divided between the stomach itself, the sewing clamp is of 
the two rows of clips. The clips of the proxi- no help when the entire transverse section 
mal part are buried by a Lembert suture of the organ is to be used for the anasto- 


Fic. 7. Removal of a posterior gastroenterostomy with the intestinal sewing 
clamp. 


with the exception of the lower part. The mosis. But, in the original method, as well 
lower stitches are removed by scissors as in the rest of the modifications, which 
closely beneath the clips as far as the all aim to narrow the lumen of the proximal 


Fic. 8. Removal of a posterior gastro- : 
enterostomy together with the corre- ” 
sponding part of the stomach. y 
method after Roux. 


duodenum is wide. The anastomosis be- ~™ — — 

t h ond dead a Fic. 9. Separation of the large intestine between the 
Swern the stomach an uodenum Is Cone double row of metal clamps and burying them with 
in the usual manner. a Lembert suture. 

Method after Billroth II. With this 

method, the closure of the duodenum is _ part of the stomach, the employment of the 
characteristic, and is easily carried out by sewing clamp is of great service. One in- 


the employment of the sewing clamp. At stance might illustrate the situation. 
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Billroth II, Oralis Inferior. (Fig. 4.) 
The clips of the proximal part of the di- 
vided stomach are inverted by a Lembert 
suture with the exception of the lower 
third. The posterior gastric wall at the 
lower third is brought in connection with 
the corresponding jejunal loop by con- 
tinuous or interrupted posterior suture of 
the serosa. The clip suture is now removed 
at the site of the anastomosis, the jejunum 
at the corresponding site opened, and the 
anastomosis completed in usual manner. 

Especially useful is v. Seemen’s sewing 
clamp in the so-called staircase resection 
of the stomach after Schmilden. Suppose 
the seat of the ulcer is higher up than usual 
at the lesser curvature; a transverse sec- 
tion above the ulcer would leave only a 
small part of the stomach. In such cases 
the staircase resection can be resorted to. 
(Fig. 6.) Between two rubber clamps the 
stomach is divided from a to b, then the 
sewing clamp is applied between b and c, 
and this part first divided before the sew- 
ing clamp is again applied between c and 
d. After parted has been separated between 
the stitches, the clips are buried by a Lem- 
bert suture and the anastomosis between 
stomach (ab) and jejunum is carried out 
as usual. 

If a posterior gastroenterostomy must 
be removed for some reason, usually the 
afferent loop of the jejunum is too short 
to allow a side-to-side re-anastomosis of 
the intestine and an end-to-end re-anasto- 
mosis narrows the intestinal lumen. There- 
fore a technique, such as Figure 7 shows, 
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simplifies the operative procedure. The 
proximal row of the stitches closes the 
stomach, the distal row the jejunum. 
The anastomosis is separated between the 
two rows and the clips at the stomach and 
at the jejunum are buried by a Lembert 
suture. If the anastomosis must be removed 
together with the corresponding part of 
the stomach, the y method, after Roux, in 
all its variations, is the best in order to 
avoid the above mentioned difficulties. 
(Fig. 8.) 

In intestinal resections or separations 
(Fig. 9), the use of the sewing clamp is es- 
pecially advantageous, not only because of 
its shortening the operative procedure, but 
due to the fact that the operative field is 
kept clean and dry, it is an inestimable 
advantage in operations on the large in- 
testine. The use of the v. Seemen clamp 
simplifies considerably the separation of 
the large intestine deep down in the 
pelvis, or dividing the gut in the sacral 
vault in amputations of the rectum by 
the sacral way. 


SUMMARY 


. The employment of sewing clamps in 
palkead surgery makes the operative pro- 
cedure quicker, simpler and more aseptic. 
The best kind is the sewing clamp of v. Petz 
and its modifications by Neuffer and v. 
Seemen. 

2. Examples of intestinal surgery are de- 
scribed to illustrate the usefulness of the 
intestinal sewing clamp. 
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terms is Imperative that we may all 

talk the same language. “‘The making 
of a surgeon”’—out of the fifteen or more 
definitions of the word “make,” I have 
chosen “to form out of given material,” as 
it is obvious that one does not “create” a 
surgeon any more than one “compels” 
him. But just what or who is a surgeon? 
Etymologically, the word “‘surgeon,” com- 
ing from the Greek “‘cheirourgos,”’ literally 
means ‘‘one who works with his hands,” 
and for many centuries surgery was little 
more than a mechanical art. Before we 
attempt a modern definition, first let us— 
““. . . delve into the depths of Time 

And bring from out the ages that have 

rolled 

A few small fragments of those wrecks 

sublime 

Which human eye may never more 

behold.” 

The history of surgery, as suggested by 
Morris,! may readily be divided into: (1) 
the Heroic Period, embracing all of surgery 
prior to the development of sound anatomi- 
cal training; (2) the Anatomic Era, begin- 
ning with Vesalius; (3) the Pathologic 


le considering any topic, definition of 
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Period, beginning with John Hunter, and 
exemplified by Morgagni and by the 
German school of Virchow and Billroth; 
and (4) the Physiologic Era. Much of our 
physiologic information must still be de- 
rived from our pathological studies, which 
in turn are based upon an accurate knowl- 
edge of normal anatomy. However, the 
study of living cells and organisms, and 
their metabolic processes must influence the 
development of surgery from now on. 
Going back for a moment to the Heroic 
Period, let us begin with a few scattered 
fragments of that primitive man of the 
paleolithic and neolithic age. As Robinson? 
has said so well, even in primitive medicine, 
as in modern, the patient’s faith and the 
physician’s personality were important 
factors in the cure, and both are still too 
often the victims of ignorance and sugges- 
tion. We have no monuments to that jungle 
colleague who first controlled hemorrhage 
by pressure, or to him who sutured wounds 
by having the edges pinched by the keen 
nippers of ants while he rapidly severed 
their bodies. Our primitive civilization goes 
back a mere six or eight thousand years 
and what remains to us of this great pre- 
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historic era are the fragments which the 
paleontologists painstakingly unearth with 
their spades, or the cave-hunters discover 


Fic. 1. Indian flap operation. Twentieth Cen- 
tury modification of the procedure done 
several centuries B.c. 

in the primitive home of the all-but-for- 

gotten man. These cave discoveries do tell 

us that the trephining operation was fre- 
quently performed 10,000 years ago. The 
more recent discoveries in Peru prove that 
the operation was successful by the fact 
that healing took place. These early 

Peruvians evidently knew something of 

asepsis since in embalming they used 

Peruvian Balm, menthol, tannin and resins, 

all of which are of an aseptic nature. 

Recent discoveries unearthed in India,* 
such as the Rig Veda and Bactrian Docu- 
ment, indicate that the birthplace of 
civilization was in the far East. At least 
their records go back to 6000 B.c., and in 

4000 B.C. a government is described as of 

the people, for the people and by the 

people, with no caste system and numerous 
guilds. Iron and gold were well wrought and 
surgical instruments were well designed. 

Susruta (1000 B.c.) enumerates 121 surgical 

instruments, including obstetrical forceps. 
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Boiling of water and preparation of pa- 
tients for operation were described. Hospi- 
tals for the care of the sick—and not mere 


2. The Italian flap graft 
Tag- 


Fic. 
method described by 


liacozzi in 1597. 


isolation camps such as the earliest Roman 
hospitals were—sewage systems and other 
sanitary measures are among the advances 
of an enlightened India. 

The Indian operation for building a nose 
from the forehead was developed during 
this period. (Fig. 1.) Legend states that 
custom permitted the disgruntled husband 
to cut off the nose of his unfaithful wife. 
Some men, repenting of their haste, desired 
reconstruction of the noses of their unjustly 
persecuted spouses and a school of plastic 
surgery developed. 

Recently, while visiting in the mountains 
of North Carolina, I met a young woman 
who had unfortunately lost her nose in 
childhood as the result of a horrible burn. 
A very excellent reconstruction had been 
made, taking a flap from her arm. In 
explaining the operation to me she said, “I 
was fortunate enough to go to Johns Hopkins 
just after this method was discovered.” 
She would have been more nearly correct 
had she said “‘re-discovered,”’ for here is a 
picture of the operation as performed by 
Tagliocozzi in 1597. (Fig. 2.) 

Buddhisin, beginning about 600 B.c., 
marked the deterioration of medicine in 
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India, and Aryan civilization migrated to 
Arabia, Persia and along the shores of the 
Mediterranean, especially to Egypt and 
the Islands of Asia Minor. 

Egyptian medicine has come down to us 
largely through the papyruses (2000— 1000 
B.c.), such as the Ebers and the Smith 
(1600 B.c.—first rubrics.) These furnish an 
excellent idea of the medical therapy of the 
early Egyptians. They also show the treat- 
ment of fractures with splints, a method 
for reducing shoulder dislocations, the 
Indian operation for amputated noses, etc. 
Embalming processes taught much anat- 
omy and left behind evidences of disease 
which we can interpret today. This em- 
balming process varied with the wealth of 
the deceased (or his relatives). The poor 
were pickled in some preservative, prob- 
ably brine, for seventy days and then 
wrapped in bandages and immersed in 
some resinous gum. The wealthy like 
Rameses 11 and 111, were so well preserved 
that their features were recognizable when 
they were recently unwrapped. These 
mummies tell us clearly that the early 
Egy ptians had gall-stones, kidney-stones, 
pneumonia and various other pathological 
lesions. Even bacilli can still be stained in 
some of their abscesses. Votive offerings 
cast in the form of the supposedly offending 
organ, give mute testimony of the ancients’ 
knowledge of anatomy. 

While Egypt was carefully preserving 
the traditions of an already aged civiliza- 
tion, a new civilization was developing 
across the Mediterranean. Homer revered 
Egypt as the original source of wisdom and 
stated in the Odyssey about 1000 B.c., that 
“in Egypt men are more skilled in medicine 
than any of human kind.” (Book tv, 227.) 

Greek culture reached its prime in the 
age of Pericles following the battle of 
Salamis (480 B.c.). This age produced such 
master minds as the world has probably 
never equalled in the same space of time: 
Herodotus the historian, Sophocles the 
tragedian, Socrates, Plato and Aristotle— 
the greatest philosopher of all time—and 
Hippocrates, the father of medicine. (Fig. 


3.) Born on the Isle of Cos, off the coast of 
Greece, in 460 B.c., Hippocrates travelled 
much and observed widely. He may not 


Fic. 3. Hippocrates as shown in the 
surgical works of Ambroise Paré. 


have written much that was new, but his 
keen judgment enabled him to accumulate 
an enormous amount of medical informa- 
tion, most of which was preserved to 
posterity. His treatises on fractures and 
dislocations contain much which is good 
today. His aphorisms reveal his mastery of 
conciseness. The best known of these is; 
“Life is short, and the art long; the occa- 
sion fleeting; experience fallacious and 
judgment difficult. The physician must not 
only be prepared to do what is right him- 
self, but also to make the patient, the 
attendants and externals codperate.”’ That 
satirist, Petrarch, in discussing physicians 
and their ignorance, said; ‘Life in itself is 
short enough, but the physicians with their 
art know to their amusement how to 
make it still shorter.” 

But let us turn for a moment from the 
culture of Greece to that fearless, capri- 
cious, conceited Alexander of Macedonia. 
Seeking more worlds to conquer, he 
invaded Egypt, founded Alexandria “on 
an island in the much-dashing sea, in 
front of Egypt.” According to Robinson, 
he never saw the city again although his 
body was brought back nine years later 
for burial. Following the collapse of his 
empire, in the division of the spoils, to 
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the lot of Ptolemy Soter, the shrewdest 
of his generals, fell Egypt. Then followed 
the reign of the Ptolemies. (We are apt 


Fic. 4. Galen (130-200 A.p.) the 
father of experimental medicine. 


to forget that they were Macedonians who 
closely intermarried as a rule and that 
Anthony’s Cleopatra had not a single 
drop of Egyptian blood in her royal veins!) 

Ptolemy Philadelphus (the second in 
the dynasty) was noted for his collection 
of books and women. The University of 
Alexandria was established in the Fourth 
Century B.c. The library of Alexandria 
became the magnet of attraction for 
scholars of Greece and Asia Minor, and 
here in mathematics and astronomy, in 
physics and mechanics, Alexandria out- 
distanced the world. The fame of the 
school of .medicine spread far and wide. 
Herophilus distinguished arteries from 
veins and described the pulse in health 
and disease. He named the duodenum 
and accurately described the female re- 
productive organs. He was probably the 
first teacher publicly to dissect. The 
torcular Herophili serves today to remind 
the medical student of his anatomical 
knowledge. 

Archimedes, the mathematician who 
declared, ‘Give me whereon to stand and 
I will move the world,” invented the 
endless screw and the tripaston which 
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were adopted to reduce dislocations. Am- 
monius, using the screw of Archimedes to 
produce the crushing force, invented the 
lithotrite because he found stones too big 
to remove. 

The death of Archimedes is symbolic 
of the conquest of Greece by Rome. 
Rome gave to the world law, roads, 
aqueducts and history, but not medicine. 
Most medical men in Roman history were 
itinerant Greeks, the greatest of whom was 
Galen (130-200 a.p.) (Fig. 4.) His prolific 
writings, which brought to the Latin 
language innumerable Greek words for 
which there were no Latin synonyms, were 
the holy writ of medicine for the next 1200 
years. (Medically speaking, “‘the Greeks 
had a word for it” is far more fact than 
fancy.) Although Galen was an egotistical 
bigot, he was possessed of indefatigable 
energy and his numerous experiments 
made him justly referred to as the father 
of experimental medicine. Even before 
his death, Rome, softened by luxury and 
lust, was beginning to decay, and within 
the next two centuries that vast empire, 
extending from Creat Britain to India, 
became the crumbled wreck of the despised 
Barbarians of the north. What fragments 
of learning remained in Europe were locked 
in the monasteries of the monks and medi- 
cine reverted to the Dark Ages. Through 
this long night during which European 
culture almost vanished, the traditions 
of surgery were carefully preserved by the 
Arabs. The teachings of Hippocrates and 
Galen were painstakingly translated and 
transcribed so that copies of their works 
were widely read. However, the Koran 
prohibited dissection and the Arabian 
mind was much more concerned with the 
compilation of knowledge than in initiating 
inquiry. Avicenna’s (980-1037 A.D.) Canon, 
containing about a million words, is the 
summation of Graeco-Arabian medicine, 
but it adds little to the advancement of 
surgery. 

After the darkness of succeeding cen- 
turies, the first gleam of dawn was seen 
in the University of Bologna. Mundinus 
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lectured there between 1315 and 1325, 
and publicly dissected although still under 
the spell of the Galenic traditions. Two 


Fic. 5. Drawing from Vesalius’ anatomy 
showing combination of accurate de- 
lineation and artistic skill. 


centuries later, Andreas Vesalius (born 
in 1514 and dying in 1564, the year of 
Shakespeare’s birth), the greatest of anat- 
omists, swept away the out-worn “‘analog- 
ical” anatomy with the production of his 
treatise ‘‘De Corporis Humani Fabrica 
Libri Septem,” published when he was 29. 
These books marked the beginning of 
artistic illustrations as well as the Ana- 
tomical Era. (Figs. 5 and 6.) While the 
plates have been attributed to various 
renowned artists of the Renaissance, there 
is now little question but that the majority 
are the work of John Stephen de Calcar, 
a pupil of Titian. In a warm climate and 
without preservatives, the task of Vesalius 
and his artists is little short of miraculous. 
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Compare the accuracy of the plates of 
Vesalius with those of contemporaries still 
under the influence of Galenic teachings. 


der Anatows 


G. 6. Instruments suggested by Vesalius for 
antomical dissection. Note the vivisection board 
with its almost modern arrangement. (Figs. 5 and 
6 are taken from an original text belonging to the 
Rush Library. The yellowness of the paper ac- 
counts for the lack of clearness of the cuts.) 


(Fig. 7.) Note the multiple lobes of the 
liver such as are found in the dog and 
the lower animals in this illustration 
published in the Fifteenth Century. Vesal- 
ius’ work was not limited to anatomical 
demonstrations, but includes treatment of 
fractures and even a chapter on vivisection. 
Notice how the victim, a pig, is restrained 
in the modern manner on a dissecting 
board. (Fig. 6.) Despite the abuse and 
criticism of such men as his old teacher, 
Sylvius, whose aqueduct has immortalized 
him to medical students, his work was 
widely accepted and surgery entered the 
anatomical era. 

Methods depending upon clinical and 
experimental observations had found as 
yet little place in scientific surgery. In 
France, however, was born in 1510, a 
man whose influence on the future of 
surgery has been far greater than that of 
anyone since Galen. This man was Am- 
broise Paré (Fig. 8), often referred to as 
the father of surgery and certainly the 
pere of French surgery. He was endowed 
with one of the greatest original minds 
our art has known, fearless, independent 
and alert. The excellent translation by 
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Packard of ‘“‘The Apology and Treatise 
by Ambroise Paré of Laval, Councillor 
and Surgeon to the King”’ should be in the 


Fic. 7. Anatomical drawing— 

still under the influence of 

Galenic teachings. Contem- 

porary with Vesalius’ 

drawings. 
library of every surgeon. His proof of 
the superiority of the ligature over the 
cautery as the ideal method of controlling 
hemorrhage, reads like a fascinating novel. 
In the Apology, he sets forth the attack 
of his adversaries and then responds thus, 
“Oh, what beautiful words! for an aged 
man, who calls himself a wise doctor. 
He does not remember that his white 
beard admonisheth him not to say any- 
thing unworthy of his years, and that he 
should put off and drive out from him all 
envy and rancor conceived against his 
neighbor. But, now I wish to prove to 
him by authority, reason, and experience, 
(the italics are mine) that the said veins 
and arteries should be tied.” He suc- 
cinctly quotes from “that grand man 
Hippocrates,” from Galen, Guide Chauliac, 
Vesalius and others to prove ample au- 
thority for the use of the ligature. Then 
follows an empirical argument refuting 
the allegations of his opponents, and 
finally under the heading ‘‘ Experience” he 
cites case after case, giving the exact 
address of the patients, the names of the 
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barber-surgeons assisting, as well as those 
of other witnesses. I cannot resist citing 
one of these histories: 


IMPRLOBVS OMNIA VINCIT - 
A-P-AN- AT- -B- 


Fic. 8. Ambroise Paré. The 


father of modern surgery. 


“In the year 1583 (Paré was then 73, 
and still in active practice) the tenth day 
of December, Toussaint Posson, native of 
Roinville, at present dwelling at Beauvais 
near Dourdan, having his leg all ulcerated, 
and all the bones carious and _ rotten, 
besought me that for the honor of God I 
would amputate his leg, because of the 
great pain which he could no longer bear. 
After being prepared, I had his leg ampu- 
tated four fingers below the rotula (patella) 
of the knee, by Daniel Poullet, one of 
my servitors, to teach him and enbolden 
him to do such work, where he tied very 
dexterously the vessels in order to staunch 
the blood, without the application of hot 
irons, and in the presence of Jacques 
Guillemeau, surgeon in ordinary to the 
king, and Jean Charbonnel, master barber- 
surgeon in Paris. During his cure he was 
seen and visited by Messieurs Laffilé and 
Courtin, doctors regent in the Faculty of 
Medicine of Paris. 

“The said operation was performed in 
the house of Jean Gohel, innkeeper, dwell- 
ing at the sign of the White Horse in the 
Gréve.”’ (When I cited this history to my 
house staff as an illustration of the impor- 
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tance of a detailed history, they replied 
that it also demonstrated: the importance 
of permitting the younger men to operate.) 

The revival of dissection marked the 
decline of philosophical speculation in 
surgery and the beginning of scientific 
investigation. The unfortunate Michael 
Servitus, who was burned with his works as 
a heretic at Geneva because he incurred 
the displeasure of Calvin, undoubtedly 
recognized the pulmonary circulation, as 
proved by the two extant copies of his 
works missed by the fagots of his bigoted 
persecutor. However, it remained for an 
Englishman, a pupil of Fabricus at the 
same University of Padua where Vesalius 
had been asked to lecture at the age of 21, 
to describe the circulation. William Harvey 
began his epoch-making experiments in 
the year of Shakespeare’s death. He 
writes, “‘When I first gave my mind to 
vivisections, as a means of discovering the 
motions and uses of the heart, and sought 
to discover these from actual inspection 
and not from the writings of others, I 
found the task so truly arduous, so full of 
difficulties, that I was almost tempted to 
think with Frascatorius, that the motion 
of the heart was only to be comprehended 
by God... At length and by using 
greater and daily diligence, having frequent 
recourse to vivisections, employing a vari- 
ety of animals for the purpose, and col- 
lecting numerous observations, I thought 
that I had attained to the truth.’’! 

With the value of experiment estab- 
lished in science, research in surgery was 
inevitable and the next century saw the 
development of deductive reasoning based 
upon clinical and experimental data. Path- 
ological anatomy replaced traditional spec- 
ulation in the etiology of disease. Bearing 
the standard of surgical pathology, John 
Hunter (1728-1793) found surgery a me- 
chanical art and left it an experimental 
science. One of his colleagues said of him, 
“He alone made us gentlemen.” His 
rebuff to one who accused him of ignorance 
of the classics is famous; ‘‘Jesse Foote 
accuses me of not understanding the dead 


languages: but I could teach him that on 
the dead body which he never knew in any 
language, dead or living.” Still preserved 
in the museum which he founded, I have 
seen his experiments on growth of bone 
by which he showed just as conclusively 
that longitudinal growth occurs solely 
at the ends (epiphyses) as I° could demon- 
strate it with the x-ray and all modern 
laboratory facilities. (Fig. 9.) 

With the dawn of the 1gth century 
came a new epoch in the progress of 
surgery. The pathologists, aided by im- 
proved microscopic eyes, resolved malig- 
nancies into separate entities, and the 
physiologists, by scientific experiment, 
began to unravel the mysteries of the 
function of organs in health and disease. 
One cannot help feeling proud of that 
young American army surgeon who seized 
his opportunity to demonstrate the action 
of the stomach and its juices. The perti- 
nacity of William Beaumont in dealing 
with his recalcitrant subject in a remote 
post in the wilderness should be an 
inspiration to anyone engrossed in a 
modern laboratory problem. 

Hemorrhage, pain and infection, the 
three great evils which had always em- 
bittered the practice of surgery and 
checked its progress, were in a_ brief 
quarter of a century (1846-1873) robbed 
of their terrors. The discovery of anaes- 
thesia, in 1846, stimulated the development 
of meticulous surgical technic but infection 
still remained the béte noir of surgeon and 
patient alike. It was in 1856 that the 
great French chemist Pasteur® began his 
experiments which finally demonstrated 
that micro-organisms were the cause of 
putrefaction, and that specific germs pro- 
duced specific disease. Though not edu- 
cated in a medical school, he became one 
of Medicine’s heroic figures. It was he who 
said: ‘Without theory, practice is but 
routine born of habit. Theory alone is able 
to call into being and develop the spirit of 
invention.” It would seem that many so- 
called research men are unacquainted with 
this aphorism. 
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In 1827, there was born in England a 
young Quaker of whom Lord Moynihan 
has said; “If a man’s services to humanity 
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The achievements of clinical research 
have been gigantic since Lister’s day. 
Much remains to be done, but the way is 
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Fic. 9. Roentgenograms of rabbit femur three and forty-four days after 
introduction of shot, showing that the longitudinal growth is exclusively 
in the epipysis. (GATEwoop and Mu tten. Archives of Surgery, August 


1927.) 
are the standard by which we measure 
his value, then Lister may be counted as 
perhaps the greatest man the world has 
produced.” The son of a scientist who con- 
tributed much to microscopy, although 
always an active tradesman, young Lister 
graduated in London and became house 
officer on Syme’s busy service in Glasgow. 
There he read of Pasteur’s work and real- 
ized its significance in the prevention of 
inflammation, a problem in which he had 
become vitally interested on account of the 
frequency of its disastrous consequences. 
In 1867, he published his first account of 
the antiseptic method. As in the case of 
most major prophets, his own country- 
men were slow in recognizing the impor- 
tance of his work, but his method was 
adopted almost immediately in Germany 
and only a little later in America. 


clearly marked. The future of surgery de- 
pends upon clinical and physiological re- 
search. An organism may be perfect 
anatomically but it needs the elusive spark 
of life to give it being. The mechanical era, 
based upon accurate anatomical and dead- 
house information, is being steadily aug- 
mented by the study of the changes 
occurring in living tissues and their inter- 
reactions in the living organism. A few 
years ago, the Nobel Price was awarded 
to Warburg who demonstrated that meta- 
bolic processes are different in normal and 
malignant cells. Physiological changes do 
not necessarily parallel those seen in the 
pathological laboratory. Billroth, that mas- 
ter technician who made the first successful 
stomach resection for cancer, warned that 
surgical interference should lead only 
toward a physiologic end. Too often 
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anastomoses of the digestive tract are 
more closely related to the art of the 
plumber than to the science of physiologic 
research. That the ablation of an organ pro- 
duces no immediate demonstrable change 
in the individual is no proof that it has no 
function. The parathyroids made their ap- 
pearance on the anatomic horizon only 
about fifty years ago, and would still be 
anatomic curiosities were it not for the 
experimental observations of the physi- 
ologists. At least fourteen different actions 
have been attributed to extracts of the 
hypophysis, some direct, and some indi- 
rect by stimulation of other glands of 
internal secretion. Not so many years ago, 
Dr. Samuel Gross, then President of the 
American Surgical Society, said, “All 
avenues of approach to surgery have been 
investigated.” Nothing remained except 
improvement in technique. What would 
have happened had that young Canadian 
orthopedic surgeon, Banting, believed this? 
The discoverer of insulin would still be 
plain surgeon F. G. Banting, and not Sir 
Frederick Grant Banting, the conservitor 
of more lives than any general in the his- 
tory of this troubled world. 

In this brief survey of the development 
of surgery, it seems to me that the quali- 
fications for the ideal surgeon become self- 
evident. He must be a physician possessed 
of the high ideals of a Hippocrates, the 
anatomical knowledge of a Vesalius, the 
alertness and fearlessness of a Paré, the in- 
tuitions and curiosity of a Hunter, the 
imagination of a Pasteur, and the industry 
and honesty of a Lister. To these must be 
added that good judgment which marks the 
difference between technical efficiency and 
true ability. Well grounded in the funda- 
mentals of anatomy, pathology and physiol- 
ogy, a master of method and technique, 
he must be further trained in the art as 
well as the science of Medicine. The advice 
of Thomas Vicary’ is as good today as it 
was in 1577, “Every chirurgion ought to 
be learned and that he know his principles, 
not only in chirurgie but also in phisicke 
that he may better defend his chirurgie.” 


Equipped with a clear conception of our 
task, the difficulties encountered in the 
making of a surgeon are in no way lessened 
although the problems is somewhat sim- 
plified. The finished product must depend 
both upon the ability of the maker and the 
material at his disposal. Recent German 
literature emphasizes the physical require- 
ments necessary to the capable surgeon 
and a strong physique is undoubtedly an 
asset to the successful one. There is prob- 
ably no profession which makes greater 
demands upon the physical reserve of the 
individual than that of the surgeon. The 
training of a surgeon should include 
methods of conserving energy. The neces- 
sity for vacations and the importance of a 
real hobby should not be forgotten. 

The essential ingredients, however, to 
quote Royster,’ are the mental, the moral 
and the mechanical. “The first has to do 
with knowledge, the second with judgment 
and the third skill . . . Happy indeed is 
he—and rare in the extreme—who may 
possess them all in equal degree.’’ Medical 
educators everywhere are endeavoring to 
devise more intelligent methods for the 
selection of the students who are to become 
our future doctors. Occasional outstanding 
blunders should not be held against the 
methods. The results on the whole need no 
vindication. The medical student today is 
often more alert than his teacher. Freed 
from the fetters of outworn dogmata, it is 
our duty to keep him free. 

“‘How happy is he, born and taught, 

That serveth not another’s will, 

Whose armour is his honest thought, 

And simple truth his utmost skill.” 

With the improved caliber of doctors 
furnished by our medical schools, the great 
responsibility for the selection of the proper 
material for further development rests 
squarely upon our shoulders. The process 
in the past has been largely a matter of 
self-selection with a certain amount of 
survival of the fittest. Genius will not be 
downed and outstanding figures have 
developed just as they have in music, art 
and literature. However, this trial-and- 
error method is often hard both on the 
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individual and on the community, and 
much good may be accomplished by more 
careful selection of the young men who are 
to devote their lives to surgery. 

Selection too often depends upon grade 
points. Of equal importance are those 
intangibles which go to make up personal- 
ity. As Kanavel® says, they may have no 
ponderable value but they mark the differ- 
ence between technical efficiency and true 
greatness. I refer to honesty, both with 
one’s self and with one’s fellow-man, love 
of the search for knowledge, culture, 
imagination and common-sense. Inherent 
in a large degree, these qualities can be 
improved by thought and study. I know of 
no adequate test for determining these 
intangibles. Familial and racial back- 
grounds are of some importance, as are 
breeding and a broad general education, 
but intimate association with candidates 
over an extended period of time will do 
more to prevent disastrous ‘mistakes than 


any set questionaire. 


And now, a few words about the maker. 
It must be kept in mind that the teaching 
of surgery cannot be divided artificially 
into periods or stages. It is a continuous 
educational process from admission to the 
medical school to retirement from practice. 
Many of the faults in the training of sur- 
geons begin at the bottom and continue to 
the very top. Good habits inculcated during 
the formative period of training will persist 
throughout the surgeon’s life. It probably 
makes no vital difference whether that 
training be by apprenticeship under a 
master, or by the pyramid system of 
surgical residencies provided in most of our 
teaching hospitals. Both methods have 
their obvious advantages and drawbacks. 
The first is more apt to make a surgeon 
with astigmatic vision, albeit he bears the 
stamp of a true master. On the other hand, 
large surgical clinics may become soulless 
factories in which the student’s initiative 
and imagination are stunted and he be- 
comes a mere cog, learning a mechanistic 
surgery without ideals or inspiration. 

Technical excellency, the marvel of the 
undergraduate and the envy of the young 
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surgeon, is of only relative importance and 
is the natural result of adequate training. 
It should always be subjacent to surgical 
judgment. It is vastly more important to 
stimulate an inquiring mind to reason than 
to train the willing hand to manual dex- 
terity. Since modern surgery has become 
the work of a team in which each plays 
an exacting part, it would seem that the 
ideal training will consist of a varied in- 
struction in an institution directed and led 
by a master such as a Halstead or a 
Billroth. 

Finally, in a simple, somewhat sketchy 
way, | have attempted to outline the prob- 
lem of the making of a surgeon. I have 
tried to indicate principles, and purposely 
have omitted boring details. There are 
two variables involved, the maker and 
his material. To each must be given some- 
what intangible values. The result will 
approach the ideal only when more care- 
ful attention is given to the selection of the 
material and to the caliber of the maker, 
including you and me. For, whether we 
wish it or not, whether we like it or not, 
and whether we are a part of a teaching 
clinic or not, we, you and I, must inevit- 
ably play a part in the development of the 
next generation of surgeons. Let us keep 
faith with our traditions and make our 
contribution worthwhile. 
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CLINICAL ELECTROCARDIOGRAPHY. By 
Sir Thomas Lewis, M.p. Sixth Edition. 
England, 1937. Shaw and Sons Ltd. Price 
8s. 6d. net. 


This well known book, which has gone 
through five previous editions, is intended to 
serve as an introduction to students of electro- 
cardiography and as a guide to practitioners 
and hospital physicians understanding 
curves that may be taken by others from 
patients in their charge. 

This small book (128 pages) covers: The 
Electrocardiographic Method, The Physiologi- 
cal Electrocardiogram, Rhythmic But Anoma- 
lous Electrocardiograms, Auriculo-Ventricular 
Heart-Block, Premature Contractions or Ex- 
trasystoles, Simple Paroxymal Tachycardia, 
Auricular Flutter, Auricular Fibrillation, Sinus 
Disturbances and Alternation, and Special 
Conditions. 

There is a good Index and 109 Figures are 
included. 


A Textsook oF Histo.ocy. By Harvey 
Ernest Jordan, A.M., PH.D. Seventh Edi- 
tion. New York, 1937. D. Appleton- 
Century Company. Price $7.50. 


This book was first offered physicians and 
medical students in 1916. It is not surprising 
that it is now offered in a seventh edition. 
It had been accepted as a fixed standard in 
its line. And because it has fulfilled its purpose 
it is but natural that it has had a wide dis- 
tribution. 

This new edition adheres to the general 
principles along which the earlier editions were 
planned. Occasional brief functional inter- 
pretations and physicochemical explanations 
are given, but these are not allowed to over- 
shadow structural details. Thirty-nine figures 
have been replaced by new and improved illus- 
trations. Of the total of 610 illustrations, 19 are 
from the collection of Professor Irving Hardesty 
of Tulane University. Brief additions to the text 
have been made covering newly revealed func- 
tional features of periosteum, ovaries, supra- 
renals, thymus and pineal gland. 


DISEASES OF THE HEart. By Sir Thomas 
Lewis. New Second Edition. Completely 
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revised. New York, 1937. The Macmillan 
Company. Price $3.50. 


If we were asked to name one book for a 
physician or medical student on the subject of 
heart disease for use prior to referring to larger 
works, we would instantly direct the questioner 
to Sir Thomas Lewis’ “‘ Diseases of the Heart.” 

He says: “‘The impulse to write a work of 
reference has not stirred me, but I have had the 
desire to place at the disposal of students and 
medical practitioners the outline of my clinical 
teaching on diseases of the heart, as this has 
developed in my talks to my own hospital 
students.” The author being internationally 
known as one of the outstanding, if not the 
outstanding authority in this field, a small 
book, (297 pages) written to the point, and 
covering all phases of diseases of the heart in 
such a manner that even a third or fourth year 
medical student can “get” the fine points, 
we name this book as one that should be owned 
by every medical student and medical prac- 
titioner. This should not be a burden, for the 
cost Is most moderate. 

The first edition appeared in 1933. This, the 
second edition, is welcome, and no doubt in the 
future many other editions will become 
necessary. 

Surgeons who wish a book on this subject 
need look no further afield. 


PRACTICAL TALKS ON KIDNEY DISEASE. 
By Edward Weiss, M.p. Springfield, IIl., 
1937. Charles C. Thomas. Price $3.00. 


This is an interesting and very readable 
book, and although the author tells us it is not 
intended as a monograph or a textbook, physi- 
cians will find they can read this book with 
profit. 

In the preface the author states: “If a 
physician has had a serious illness he is apt to 
develop a special interest in the disorder from 
which he has suffered. Many specialists are 
made this way. Ever since an attack of glomer- 
ulonephritis during my interneship I have been 
especially interested in kidney disease.’’ Hence 
this book of 176 pages covering General Con- 
siderations, Disturbances of Renal Function, 
Signs and Symptoms of Kidney Disease, Glom- 
erulonephritis, Nephrosis, Pregnancy and 
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Kidney Disease, and Nephrosclerosis. There is 
an Index. 


PRACTICAL ENDOCRINOLOGY. SYMPTOMS 
AND TREATMENT. By Max A. Goldzieher, 
M.D. Second Edition. Illustrated. New 
York, 1937. D. Appleton-Century Co., 
Inc. Price $5.00. 


From month to month something new is 
added to this broad subject. Few physicians 
know more concerning this topic than they 
read in the ‘medical pamphlets” sent them by 
pharmaceutical houses. Therefore, this book 
(344 pages) is welcome. And one can well under- 
stand why it comes to us in a Second Edition. 
Physicians in every field of medicine must have 
more than a superficial understanding of this 
subject and they would do well to read care- 
fully Dr. Goldzieher’s text before going on to 
larger, more involved textbooks. 

The book thoroughly covers the subject. We 
list only a few chapter headings: Morphology of 
the Endocrine Glands, Physiology of the Endo- 
crine Glands, Examination of the Endocrine 
Patient, Disturbances of Development, 
Growth, Nutrition, Metabolism, Fat Metab- 
olism, Protein Metabolism, Calcium Metab- 
olism, Salt and Water Metabolism, and Iron 
Metabolism; Disturbances of Heat Regulation, 
Disturbances of Circulation, of the Digestive 
Tract, of Locomotion, of Sex; Disturbances of 
the Endocrine System in Pregnancy; Therapy; 
and there are chapters on the treatment of the 
many and various endocrine disturbances. 

There is a Supplement. 


DIsEASES OF THE NERvousS SYSTEM IN 
INFANCY, CHILDHOOD, AND ADOLESCENCE. 
By Frank R. Ford, M.p. Springfield, III., 
1937. Charles C. Thomas. Price $8.50. 


This is a solid work of 953 pages. The re- 
viewer finds it an excellent book. Also, it is a 
book that is timely and fills a gap in the litera- 
ture. It should enjoy a wide distribution among 
neurologists, pediatricians and physicians who 
come in contact with humans up to and through 
the age of adolescence. 

The author in his Preface says; ‘‘ The diseases 
of the nervous system of infancy and childhood 
constitute a very difficult field which belongs to 
both the neurologist and the pediatrician, but 
which has not been cultivated intensively by 
either. The neurology of childhood is still in an 
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early stage of development as contrasted with 
that of adult life, and even the common neuro- 
logical disorders of this period are, to a great 
extent, obscure. I have attempted, therefore, to 
bring together and to analyse all available 
information about these conditions in the hope 
that I may be able to clarify the situation to 
some extent.” 

The reviewer will not pause to select some 
minor point, controversial in type, and resort 
to a one-sided debate. It would be in poor taste. 
Throughout the book the author impresses one 
as possessing a deep knowledge of his subject, 
which he offers the reader in a style that is 
graceful and ever has the earmark of being 
scientifically sound and true. Here and there 
throughout the text are bibliographies. The 
index is ample. 

To anyone interested in this subject this 
book will become the standard. Senior medical 
students will find it an excellent book to own, 
and to consult long after their graduation. 


Rose & Carless’ MANUAL OF SURGERY. 
American (Fifteenth) Edition. Edited by 
William T. Coughlin, M.p., F.a.c.s. From 
the Fifteenth English Edition by Cecil 
P. G. Wakeley and John B. Hunter. Balti- 
more, 1937. William Wood and Company. 
Price $9.00. 


The first edition of this work first appeared 
about forty years ago, and since then it has been 
issued in fourteen editions. The fifteenth edi- 
tion, edited by William T. Coughlin, is now 
offered the profession. 

In every sense of the word this is a textbook 
of surgery (1536 pages; index, 50 pages; goo 
illustrations), and being such one need not go 
into detail regarding the contents. Inasmuch as 
this monumental work has been rewritten and 
brought up to date every few years, suffice it to 
say that this edition contains the latest in 
surgical thought and procedure, briefly written, 
presented in an orderly manner, and detailing 
the facts of the basic groundwork of the science 
and art of surgery as well as those of its 
practice. 

This, the fifteenth edition, has new chapters 
added, new illustrations, and much of the 
former text has been rewritten. 

Not a book to attempt to read as one would 
a monograph, but a good book to have in one’s 
library to consult when necessary. A book 
appearing in a fifteenth edition needs no bally- 
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hoo. It has earned for itself a permanent place 
in the surgical literature of the day. 


A Brier OutLine oF Mopern TREAT- 
MENT OF Fractures. By H. Waldo Spiers, 
A.B., M.D. Second Edition. Baltimore, 1937. 
William Wood & Company. Price $2.00. 


This short book (137 pages; 109 illustra- 
tions), now offered in a second edition (first 
edition, 1935) should have a wide appeal to the 
medical student, the general practitioner, and 
the surgical interne. The style is direct and 
the author wastes no words. 

The book was written to “outline the modern 
treatment of fractures,” and it “‘aims to illus- 
trate the fundamentals in bone surgery and to 
touch only the high spots in their practical 
application.” 

The author points out the pitfalls and 
dangers of fracture surgery, and illustrates 
some of the more recent “tried and true” 
methods of treatment. 

In the second edition the chapter on “Frac- 
tures and Dislocations of the Hip” has been 
changed to include the Watson-Jones approach. 
The chapter on ‘‘Fractures of the Ankle and 
Foot” has been extended to include a descrip- 
tion of arch support for injured lower extremity. 
There has been added a short chapter with 
illustrations on “Fractures of the Mandible 
and Maxillae.” 


There is an Index. 


THe Human Bopy. By Logan Clenden- 
ing, M.D. New York, 1937. Alfred A. Knopf. 
Price $3.75. 


This is the sort of book one sees reviewed in 
the book section of the New York Times or the 
New York Herald-Tribune. But it came to us 
for review and we took it home and opened it 
with an idea we would glance through it, and 
then bury it on a library shelf, when as a 
matter of fact we read over 200 of its 443 pages 
at one sitting and no doubt would have read 
the rest had we not been called elsewhere. As a 
result, this book, so full of common sense and 
cold facts, offered us in a palatable literary 
form, now in its fourth edition (it has been 
corrected, enlarged and rewritten) is recom- 
mended by us to all physicians for their en- 
joyment and perusal. 

We do not know Dr. Clendening. We have 
never seen him. But we have read his other 
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works and many of this newspaper syndicated 
articles, and we picture him as a large man, an 
engaging conversationalist, a fellow fond of 
good foods and good books, and one who is 
not averse to a cocktail when work is 
over. The textbook stuff you possibly might 
skip but you will not skip the parts in which he 
talks informally and airs his opinions and 
philosophy. You'll read those parts and may 
disagree in toto, but we feel safe in saying 
you'll chuckle every few lines. It’s gorgeous. 

There’s nothing to be gained in going into 
detail regarding the contents. Dr. Clendening 
has written a book for lay consumption. It 
has had a large sale. Here it is again offered in 
a new edition. We throw out the suggestion 
that a physician can read it without his time 
being wasted. At least, many physicians might 
study it with an idea of learning the art of 
writing on a scientific topic and getting the 
message over without putting the reader to 
sleep every few minutes. It beats most best- 
seller novels. 


OpeRATIVE Obstetrics. A GUIDE TO THE 
DIFFICULTIES AND COMPLICATIONS OF OB- 
sTETRIC Practice. By J. M. Munro Kerr, 
LL.D., M.D., F.c.0.G. Fourth Edition. With 
the assistance of Donald McIntyre, M.p., 
F.c.o.G. and D. Fyfe Anderson, M.p. With 
338 illustrations in the text. Baltimore, 
1937. William Wood and Company. 


When you say a book is an old and tried 
standard, and has earned the approval of 
teachers and specialists in a given field, you 
have said sufficient for anyone in need of such 
a work to purchase a copy. And this holds true 
of this volume. There are other good books on 
operative obstetrics but there are none better 
than the one under discussion. In every sense of 
the term it is a textbook, and being a text- 
book it covers its field in detail. 

However, it has another delightful feature; 
the author knows how to write on a scientific 
topic and escape dryness and pedagogic 
dullness. 

Naturally, this work is of interest mainly to 
those engaged in the art and science of mid- 
wifery, but any physician or medical student 
can refer to this volume with the knowledge he 
will read the last word in scientific obstetrics 
from an operative standpoint. 

The book is 847 pages long, the illustrations 
are good, and there is a complete Index. 
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CHAPTER XIII 


PROLAPSE—CYSTOCELE—LACERATED 
PERINEUM—RECTOCELE 


In using the term prolapse it must be clearly understood 
that it refers only to a descent of the uterus itself. An hyper- 
trophied cervix (congenital or acquired), presenting itself at 
th eintroitus, or a cystocele, i.e., bulging of the anterior vaginal 
wall, are both frequently incorrectly called prolapse. These, as 
well as other conditions, may complicate prolapse and can be 
corrected at the same operation. It is therefore necessary to 
have all these conditions separately noted both for the records 
and as an aid in selecting the type of operation to be performed. 


ETIOLOGY 


The main factors are tissue deficiency, childbearing, meno- 
pause and relaxation of the vaginal vault. 

The cervix and uterus are held in position by the fibro- 
muscular paravaginal and parametrial tissues sometimes called 
Mackenrodt’s ligament. (Fig. 144A-B.) If this tissue Is con- 
genitally deficient or lacks resiliency it is readily stretched or 
torn during labor. As a result, the attachment of the upper 
third of the vagina and the lower third of the uterus becomes 
loosened, thus allowing the cervix and uterus to descend, pro- 
ducing a prolapse. In a patient whose parametrial tissue is 
potentially weak, the birth of one child may be sufficient to 
destroy what little resiliency was present and allow a prolapse 
to develop. 

Childbearing per se is an etiological factor only in so far as 
it has to do with the stretching or loosening of the paravaginal 
and parametrial connective tissue. Prolapse is not dependent 
upon the number of children a woman has, but upon how these 
pregnancies affect her pelvic connective tissue. In Harlem 
Hospital where the incidence of colored patients is about 
85 per cent, the number of prolapse cases seen is very small. 
[292] 
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Fic. 144. A. Diagrammatic cross section at the level of the : 
cervix. A-A shows fibromuscular tissue called Macken- 
rodt’s ligament extending laterally towards pelvic wall. Pe, 
s. Longitudinal section (diagrammatic) through the 
broad ligament one inch lateral to the uterus showing 
how the fibromuscular tissue extends laterally at the 
base of the broad ligament. ; 
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They have frequent and difficult births but they have excellent 
fibromuscular connective tissue which does not become relaxed 
or loosened and this prevents the development of a prolapse. 


Fic. 145. Sagittal section showing prolapse of uterus. A, cystocele, B, rectocele. 


Prolapse occurs most often in poor, overworked and fre- 
quently undernourished women who, having borne a child, 
cannot wait until proper involution has taken place before they 
must resume work. As a result the uterus remains retroverted, 
subinvoluted and heavy, drags on the parametrial ligaments 
which were none too strong at the start, and produces the first 
stages of prolapse. 

The menopause may also have a definite bearing on the 
etiology of prolapse. A patient with weak fibromuscular para- 
metrial tissue is a potential prolapse case. Although she may 
have been able to “carry on” and no prolapse develop because 
of the lack of an inciting cause, the onset of the menopause and 
its associated atrophy may be sufficient to allow a prolapse to 
occur. 

When as a result of a stripping or tearing of the fascial 
attachments of the upper part of the vagina during labor, a 
relaxation of the vaginal vault occurs, the vault of the vagina 
[204] 
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is allowed to roll out, producing a constant drag on the cervix 
and lower portion of the uterus with an ultimate stretching of 
the parametrial ligaments and prolapse. 


Fic. 146.—Sagittal section showing hard rubber doughnut pessary restraining 
the prolapse and supporting the cystocele and retocele. 


SYMPTOMS 


The prolapse itself causes few or no symptoms outside of a 
protruding mass, but some patients may complain of an aching 
or dragging pain in the lower back while standing, walking or 
working. Owing to the intimate relationship of the cervix to the 
bladder, a cystocele usually precedes and is nearly always 
found after the development of the prolapse. (Fig. 145.) The 
cystocele and the frequently associated relaxation of the ure- 
thral sphincter cause the patient definite discomfort. The 
cystocele may allow residual urine to remain in the bladder 
after voiding, thus causing bladder irritation, trigonitis and 
sometimes cystitis. The relaxation of the sphincter results in 
an inability to retain the urine, most evident on exertion, 
coughing, sneezing or straining. 

[295] 
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Management of Prolapse. The cure of a prolapse, like the 
cure of any other condition in which fibromuscular tissue has 
been torn or stretched, is essentially surgical. wowever, 


ISS 


Fic. 147. Exaggerated lithotomy position with Jones’ leg holders. This allows 

the assistants to stand in front of the legs so that they can be of more assist- 

ance and also allows them a better view of the operative field. Both legs must 

be elevated and lowered together, thus eliminating any back strain or back- 

ache. Insert shows angles and length of leg holders. 
patients frequently refuse surgery, yet they require treatment. 
What can be done for them? The use of tampons gives tem- 
porary relief but they cannot be used over long periods of time. 
Hard rubber pessaries have a wide field of usefulness in pro- 
lapse cases. The pessary not only tends to hold the uterus 
forward, but also puts the vault of the vagina under tension 
and thus eliminates the constant downward drag on the 
cervix. It is invaluable in women during the childbearing 
period who desire more children before having a repair oper- 
ation. (For the types of pessary, method of introduction, etc., 
see page 156.) 

[296] 
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In women after the menopause the round hard rubber 
doughnut pessary is of considerable worth. The soft rubber 
pessary should never be used as it always becomes foul even 
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Fic. 148. Operating room set-up for all vaginal operations. 


when given the best of care. Patients can be taught to insert 
the hard rubber pessary every morning and to remove it at 
night, thus preventing injury to the sensitive vaginal mucosa 
from the constant pressure of the pessary. It restrains the 
prolapse and may relieve the patient of some of her symptoms, 
particularly those referable to her bladder. 

This pessary, if properly inserted, rests transversely in the 
vagina, supports the bladder anteriorly and aids in its complete 
emptying, thus preventing the collection of residual urine with 
its accompanying bladder irritation. (Fig. 146.) The cystitis 
and trigonitis when present should be treated (see Office 
Gynecology). Occasionally the prolapse cannot be retained by 
the use of the ordinary pessary due to complete lack of support 
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below, or to a rolling out of the entire vagina on the slightest 
strain. For these patients the Gellhorn pessary is very eflica- 
cious. Should this fail, some form of harness to hold the pessary 
in place may be required. This is mentioned only to be con- 
demned, because it frequently produces ulcerations. When 
pessaries fail, surgery should be insisted upon. 

DONT’S 

1. Do not use a pessary unless the uterus has been replaced. 

2. Do not use a pessary in the face of ulceration and 
edema of the projecting part. 

3. Do not press the pessary anteriorly on inserting—exert 
all pressure on the perineal body. 

Preparation of the Patient for Surgery. When the uterus has 
projected beyond the introitus for a long time it is usually 
markedly inflamed, congested, swollen and even ulcerated. In 
these cases, before operation can be considered, the uterus must 
be replaced and medical measures instituted to cure the ulcer- 
ation and diminish the edema. Occasionally, owing to the 
marked inflammatory exudate and edema, replacement of the 
uterus may be difficult or even impossible. The patient must 
be put to bed and every effort made to replace the uterus. To 
reduce the inflammatory exudate and edema she should be 
given hot sitz-baths two or three times a day, absolute rest in 
bed with the foot of the bed elevated and wet dressings applied 
locally, between baths. If the uterus cannot be replaced, sur- 
gery is fraught with danger; the mortality is very high. 

As soon as the inflammatory reaction has diminished suffi- 
ciently, the uterus is replaced and local treatments begun with 
the idea of further decreasing the edema of the tissues, heal- 
ing the ulcerations, and restoring the parts to as nearly normal 
as possible before any operation is undertaken. For this 
purpose she is given hot douches twice daily followed by a 
boroglyceride of glycerine (25 per cent) tampon at night. Any 
ulcerated areas are treated with 3!¢ per cent tincture of iodine, 
or 5 per cent silver nitrate, to stimulate healing. During this 
period the gastrointestinal tract is regulated; the patient should 
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have a daily bowel movement, and for this purpose she should 
receive a tablespoonful of milk of magnesia every night, a 
tablespoonful of mineral oil every morning, and a soap suds 
enema every day if necessary. 

If the prolapse is reducible and the patient cannot be 
hospitalized, a proper fitting pessary must be used which the 
patient should remove every night on retiring and reinsert 
every morning. The removal of the pessary is to be followed at 
night and its insertion preceded in the morning by a hot 
douche of one gallon of some mild antiseptic, such as iodine 
dram one to two quarts of water or I-20,000 potassium per- 
manganate. This is to be carried out until the patient is ready 
to enter the hospital. 

Surgical Management. In the simple uncomplicated pro- 
lapse the preparation is the same as for total hysterectomy. All 
pubic hair is removed, a vaginal douche is given and the 
vagina, cervix and external genitalia are painted with Scott’s 
solution or 4 per cent aqueous mercurochrome. This is re- 
peated at least three times before the operation. The vaginal 
preparation in the operating room is the same as for any 
gynecological case. The vagina, perineum, pubis and thighs 
are thoroughly painted (Scott’s solution) under vision and the 
patient is catheterized. She is then wheeled into the operating 
room and repainted before being draped. 


OPERATIVE PROCEDURE 


In young women who are desirous of retaining their pro- 
creative ability, the Manchester operation (amputation of the 
cervix, parametrial fixation, anterior and posterior wall repair) 
has given excellent results. In women beyond sex life the 
LeFort operation gives the best results with a minimal 
amount of surgery. 

No attempt will be made to describe the various operative 
procedures one may use for the cure of prolapse. The inter- 
position operation (Watkins-Wertheim operation) has given us 
our best results and will be described in detail. This operation 
is practically never performed alone. The associated pro- 
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cedures are (1) curettage, (2) amputation of the cervix, (3) 
resection of the tubes, (4) myomectomy or resection of the 
fundus, and (5) perineorrhaphy. 

A curettage usually precedes the operation in order to 
eliminate the possibility of an early pregnancy or malignancy. 
The curettings must always be sent to the laboratory for 
examination. Associated with a prolapse of the uterus one fre- 
quently finds an elongated, hypertrophied, lacerated or dis- 
eased cervix which may have to be operated upon. If the 
interposition operation is performed, and the uterus with its 
cervix is left more than three inches in length, the cervix cannot 
be drawn far enough upward and backward, and as a result, the 
fundus will be pushed out of the vagina. If the operation is 
performed on patients who are still in the childbearing period 
they must be sterilized; the simplest procedure is resection of 
the internal end of the tubes. When the fundus of the uterus is 
delivered (Step 4) fibroids may be found and these may be 
removed by myomectomy. If the fundus contains many 
fibroids or if it Is too large it may be resected, or a fundectomy 
performed. Following the interposition operation an existing 
rectocele or lacerated perineum should be repaired so as to 
restore the pelvic floor. 

Set-up of the Operating Team. This ts very essential for a 
smooth operation. This set-up can be used in all vaginal pro- 
cedures. The patient is placed on the table in an exaggerated 
lithotomy position using the Jones’ leg holders. (Fig. 147.) 
She is painted and catheterized in the anesthesia room, then 
repainted and draped in the operating room. A well illumi- 
nated vagina is essential; this can best be accomplished by the 
use of an overhead light and some form of floor flood light 
directed into the vagina above the surgeon’s head. (Fig. 148.) 
The surgeon should be comfortably seated in front of the 
patient with a low flat bench for his feet which brings his 
knees level so that he can balance a small instrument tray on 
them. To the right of the operator should be a small table for 
sutures and reserve instruments, and to his left, a solution 
stand. The first assistant stands at the foot of the patient and 
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to her left, while the second assistant stands to her right, both 
facing the operator. The use of the Jones’ leg holders allows 
the assistants to stand on the inside of the patient’s legs and 
thereby be of more assistance to the operator. The sponge 
nurse or third assistant stands to the right of the patient 
behind the second assistant. This assistant usually has to 
stand on a low bench and lean over the patient, slightly, so 
that he is able to hold any instruments given him and pass 
such sponges or instruments as may be eecessary. The 
sponges and instruments used by the assistants are on a small 
tray or on the patient’s abdomen. The instrument nurse 
stands to the right of the operator, behind the small table, and 
faces in the same direction as the operator. To her right is the 
large reserve instrument table. (Fig. 148.) 

Instrument Tray.* The instruments for use in the inter- 
position operation are arranged on a sterile tray, a sterile 
towel is laid over these instruments and on this towel are 
placed the instruments for the curettage. A fairly small tray is 
used for this purpose so that it can be placed on the knees of 
the operator, making the instruments accessible to him and his 
assistants. 


STEPS IN THE OPERATION 


Step I. Exposure and Curettage. A weighted speculum is 
inserted into the vagina. The labia minora are stitched back to 
the thighs with a suture of No. 2 plain catgut cut in four, so as 
to keep them out of the field without using an assistant. 
(Fig. 149.) A small Deaver retractor is inserted anteriorly into 
the vagina exposing the cervix, which is grasped with a 
tenaculum forceps. The cervical canal is mechanically and 
chemically cleansed with a forceps holding a piece of one-half 
inch packing or the end of a gauze square dipped in full strength 
iodine solution. A uterine sound is introduced into the uterus 
and its length measured. The uterus must never be left more than 
three inches long. 


*See Faux, H. C., Operating Room Procedure for Nurses and [nternes, New York, 
1934, G. P. Putnam’s Sons. 
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The cervical canal is dilated with sound dilators dipped in 
iodine. An open sponge is placed flat on the weighted speculum 
in the vagina under the cervix so that all the material that 


| 


Fic. 149. Weighted speculum in the Fic. 150. Allis clamps A-B grasp vaginal 
vagina, labia minora stitched back so mucosa above, clamps c-p hold cut 
as to be out of the field of operation, edge of vaginal mucosa taut by down- 
cervix grasped with tenaculum and ward traction. Scissors inserted into 
an open gauze sponge placed under plane of cleavage before extending 
the cervix on the speculum to catch the incision upward to clamp Bs. 
the curettings. 


comes out of the uterus will be collected in the gauze. (Fig. 
149.) The uterus is curetted and the curettings carefully saved 
and sent to the laboratory for examination. 

The curettage instruments are lifted off the tray by the 
towel and given to the instrument nurse, thus uncovering the 
instruments for the interposition operation. 

Step II. Separation of the Vaginal Mucosa. The cervix is 
held taut by the use of a bullet forceps or a Neuman tenaculum, 
and several Allis clamps are placed on the anterior vaginal 
wall, one above the other, about one inch apart. The last Allis 
clamp should be about one-half inch below the urethra so as 
to mark the upper limit of the incision in the anterior vaginal 
wall. With a knife a vertical incision is made in the midline 
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just through the mucous membrane, from the cervix to the 
first Allis clamp, which is removed. The vaginal mucosa on 
either side of the incision is grasped by an Allis clamp and the 
tenaculum on the cervix is removed. The vaginal mucosa is 
held taut by downward traction of these two Allis clamps. A 
curved Mayo scissors, closed, with its points directed away 
from the bladder, is introduced upward in the midline under 
the vaginal mucosa into a plane of cleavage, the blades are 
separated and withdrawn open. (Fig. 150.) 


Surgeons frequently request information as to how to obtain the proper 
line of cleavage. It is very difficult to describe the exact approach for the 
proper line of cleavage. In separating, stick close to the mucous membrane 
and leave very little tissue on the flap. When the proper plane is reached the 
tissue is avascular and separated without much difficulty. There is such a 
thing as coming too close to the mucous membrane, but it is far better to 
come too close than to get too far away. Dr. Holden in describing his 
method of obtaining the proper line of cleavage with scissors states “‘snip, 


push and separate.” 


The incision through the mucous membrane is extended 
upward in the midline to the next Allis clamp which is re- 
moved, and the upper end of the cut vaginal mucosa on either 
side is grasped with an Allis clamp and the same procedure is 
repeated until the uppermost clamp is reached just under the 
urethra. 

At this point the operator must decide whether or not an 
amputation of the cervix is to be performed or if the removal 
of the anterior lip of the cervix (Step viu1) will be sufficient. If 
an amputation of the cervix is to be done, a circular incision 
is made around the cervix through the vaginal mucosa as close 
to the external os as possible, yet far enough away so that all 
the diseased cervical tissue can be removed. (Fig. 152 insert.) 

Separation of the Vaginal Mucosa from the Underlying 
Bladder. The cut edges of the vaginal mucosa on the patient’s 
right side are grasped with four “T’’ clamps. The third as- 
sistant grasps the upper two clamps and the second assistant 
holds the lower two; these are held taut so as to create a flat 
surface. The first assistant presses a gauze square against the 
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bladder holding it taut, thus exposing the line of cleavage 
between the bladder and the vaginal mucosa which can be 
cut with a knife-or scissors. (Fig. 151.) In dissecting the 


4 


Fic. 151. The right edge of the vaginal mucosa is held flat by the second and 
third assistants—to simplify the drawing only two ““T” clamps are shown. 
The first assistant presses on the bladder with a sponge as the operator finds 
the line of cleavage with the scissors. 
vaginal mucous membrane away one should leave as much 
tissue on the bladder as possible. Many operators have dis- 
carded the interposition operation because of the bladder 
symptoms their patients have had following this procedure. 
This is due to the fact that they have stripped too much tissue 
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from the bladder and left the bladder wall too thin. It is 
essential in this operation to leave as much tissue on the bladder 
as possible, thereby eliminating post-operative bladder symp- 


Fic. 152. Insert shows circular incision around the cervix. Cervix separated 
from vaginal mucosa preparatory to the amputation of the cervix. “T” 
clamps A-A hold edges of vaginal mucosa separated anteriorly, posteriorly 
and laterally. s-s heavy chromic catgut “crushing stitch” placed in either 
side of the cervix to control late hemorrhage. 


toms. If the proper plane of cleavage is found, this separation 

is a fairly bloodless procedure. The separation should extend 

laterally far enough to expose the undersurface of the pubic 
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ramus. The same procedure is carried out on the left side. 
All bleeding points on the bladder should be clamped and 
ligated with fine catgut because the bladder will be placed 


Fic. 


154. Lateral view of 
inverting stitch. 


Fic. 153. Shows method of inserting inverting stitch 
after the cervix has been amputated. 


in the peritoneal cavity upon completion of the operation. 
If these bleeding points are not carefully ligated, bleeding into 
the peritoneal cavity will produce post-operative morbidity. 
If the cervix is to be amputated, the vaginal mucosa must 
be separated from the posterior and lateral walls of the cervix 
as far up as necessary so as to leave an ample flap for inversion. 
(Fig. 152.) If the cul-de-sac is opened in this procedure it should 
be closed with a plain catgut stitch. The mucous membrane 
having been freely separated anteriorly, posteriorly and 
laterally, one may now proceed with the amputation of the 
cervix. Before removing the cervix two procedures are carried 
out: first, 1 cc. of obstetrical pituitrin is injected directly into 
the cervix —this helps diminish the immediate hemorrhage; 
second, a suture of No. 3—40 day chromic catgut, cut in three 
on a cutting needle, is passed through the tissue on the lateral 
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aspect of the cervix just above the point where the amputation 
is to be made. (Fig. 1528.) This suture helps control the 
immediate and, more important, the late bleeding (ten day 
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Fic. 155. Inversion stitch a-a pulled taut and tied, drawing the vaginal mucosa 
into the cervical canal and covering the posterior lip of the cervix. 


hemorrhage). These sutures catch considerable tissue on the 
lateral aspect of the cervix and when tied should be pulled 
hard and long to act as a “crushing stitch.” They should be 
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cut immediately because they control important vessels and 


should not be used for traction purposes. The cervix is cut 
across just below the two lateral chromic catgut sutures. If any 


i 


Fic. 156. A, tenaculum in cervix pulling it downward under tension; B, 
anatomical forceps lifting bladder; c, scissors bluntly introduced into the 
fold between the bladder and the anterior wall of the uterus, blades 


separated and withdrawn open. 

active bleeding occurs in the cervix it must be controlled with 

fine chromic catgut sutures on a cutting needle. A hematoma 

should not be allowed to form under the mucous membrane 

flap, as it prevents healing and might cause late hemorrhage. 

The vaginal mucosa of the posterior lip is inverted into the 
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cervical canal with an inverting stitch (Figs. 153 and 154) 
which is left long and a Kut Klamp (p. 135) is applied for 
traction. (Fig. 155.) 


A 


Fic. 157. A, Deaver retractor holds the bladder anteriorly; 8, tenaculum draw- 

ing cervix downward under tension; c, anatomical forceps lifting peritoneum 
of vesicouterine fold; p, scissors opening vesicouterine fold. 

Step III. Separation of the Bladder from Underlying Uterus 
and Opening of the Uterovesical Peritoneum. The cervix is 
grasped with a tenaculum and drawn downward under tension. 
This usually causes the fold between the bladder and the 
anterior wall of the uterus to become prominent. The bladder 
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is lifted with a smooth forceps and curved scissors with points 
upward, are bluntly introduced into this fold and the blades 
separated. The scissors are withdrawn open (Fig. 156), the 


A 


Fic. 158. aA, Deaver retractor in opening in the vesicouterine fold holding 
bladder out of the field; B, two bullet forceps grasping p, fundus, and draw- 
ing through the opening in the peritoneum c, cervix. 


finger is then introduced into this space and the bladder is 
bluntly pushed off the underlying uterus until the vesicouterine 
fold of peritoneum is palpated. 

Caution. The most frequent error in technique, at this 
point, is to stay too close to the uterus for fear of entering the 
bladder. Bladder injury here, as in hysterectomy, is not 
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dangerous if recognized and closed in three layers. A retention 4 


catheter should be placed in the bladder to prevent any tension 
on the suture line. 


Fic. 159. c, bullet forceps drawing uterus to the patient’s right; a, ligature on 
the tube and the tube cut across; B, figure of 8 stitch inserted into the cornu 
of the uterus after excising the uterine end of the tube. 


When the proper line of cleavage is obtained, a small 
Deaver retractor is inserted anteriorly, lifting the bladder and 
exposing the vesicouterine peritoneum. (Fig. 157.) This peri- 
toneum is grasped with a forceps and incised with a pair of 
curved scissors, the points of the scissors being towards the 
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uterus. A Deaver retractor is inserted into the peritoneum and 
the uterus is grasped with a small bullet forceps preparatory 
to delivery. 

Step IV. Delivery of the Uterus. The anterior wall of the 
uterus Is grasped by two bullet forceps (Fig. 158) one above 
the other, and the fundus is drawn through the opening. The 
tenaculum on the cervix is removed and all tension is removed 
from the cervix so as to allow the uterus to rotate on its trans- 
verse axis. As the cervix goes up the fundus comes down until 
it is delivered out of the peritoneal wound and into the vagina. 

Caution. Do not make traction on the uterus with one 
bullet forceps—always use two, as one Is apt to tear out. 
“Climb up” on the anterior wall of the uterus with several 
bullet forceps. 

Step V. Tubal Resection—Fundectomy, etc. This depends 
upon several factors. If the patient is in the childbearing age 
it is necessary to sterilize her, as a patient with an interposition 
operation should not be allowed to become pregnant. To do 
this, the uterus is drawn to one side and a suture of No. 2 
plain catgut cut in three on a Mayo needle, is passed under the 
tube and the tube ligated about three quarters of an inch from 
the cornu. The tube is cut across, leaving an ample amount 
beyond the ligature so as to prevent the tube slipping from 
the ligature. (Fig. 159.) The release of the tube itself is not so 
important as is the hemorrhage from the associated veins that 
would follow. The proximal end of the tube—that part inserted 
into the uterus—is excised with a wedge shaped incision. 
This opening is closed with a figure of 8 stitch of No. 2 plain 
catgut cut in three. The small piece of tube which has been 
excised is sent to the laboratory to be examined and the 
findings are recorded on the chart for purposes of record. The 
same procedure Is carried out on the opposite tube. 

Caution. Be sure to resect the tube and not the round ligament. 

If, on delivery of the uterus, fibroids are found in the fundus 
they can be removed by myomectomy (p. 131) or by fundec- 
tomy (p. 100). 

If the patient complains of bladder symptoms such as 
incontinence, bladder irritability, etc., the procedures to cure 
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these conditions are carried out at this time. The incontinence 
may be helped by Kelly sutures placed so as to narrow the 
urethra and tighten the sphincter of the bladder. (Fig. 160.) 


\ 


ING 
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Fic. 160. A, retractor drawing uterus downward so as to expose urethra and associated 
portion of bladder. Mattress sutures inserted so as to narrow urethra and sphincter. 
Insert shows sutures tied. 


Kelly stitches are mattress sutures inserted to either side of the 
urethra as far back on the bladder as one can go. As a rule, 
three such sutures can be inserted. The interposition operation, 
by placing the fundus of the uterus below the bladder, pushes 
the bladder upward, thus obliterating the pouch in which the 
retention has occurred. By curing the retention the associated 
irritability and cystitis are also cured. 

Step VI. Insertion of Fixation Stitch. After all operative 
procedures on the fundus are completed, the fundus is fixed 
to the pubovesical fascia on the right and left sides by a 
double No. 3 chromic catgut suture, cut in two and tied 
double on a fairly small Mayo needle. These sutures are passed 
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from below upward through the fundus of the uterus, and 
from above downward through the pubovesical fascia, one on 
each side. To expose the pubovesical fascia a short Deaver 


Fic. 161. Deaver retractor draws the uterus to one side as the retention stitch 
is inserted into the fundus from below upward and into the pubovesical 
fascia from above downward. 


retractor is placed on the fundus of the uterus and it is re- 
tracted downward and medially. (Fig. 161.) These sutures 
are left long and a clamp is applied. They are not tied until 
Step VIII. 

There are three points to be emphasized in the placing of 
these sutures: (1) they should be far enough laterally on the 
uterus so that when tied they do not make too much lateral 
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tension on the uterus and tear out; (2) they should be far 
enough upward on the anterior wall of the fundus so as not to 
make too great a bulge in the vagina; and (3) the sutures are 
introduced from below upward so that the knot when tied will 
lie on the outside of the uterus and not between the uterus 
and the pubovesical fascia. 

The patient is catheterized to rule out any bladder injury 
before the suturing of the vaginal mucosa is begun. If bloody 
urine is obtained the injury to the bladder is sought and when 
found ts closed in three layers with fine chromic catgut and a 
retention catheter inserted. 

Step VII. Cure of the Prolapse. The interposition operation 
per se does not cure the prolapse. To cure the prolapse it is 
necessary to bring the fibromuscular tissue on either side of 
the uterus in front of the cervix, thus shortening the stretched 
tissue and drawing the cervix upward and backward. To do 
this one of two procedures is carried out, depending upon 
whether or not an amputation of the cervix has been 
performed. 

If the cervix bas been amputated the fibromuscular tissue on 
either side of the uterus is brought in front of the cervix with a 
No. 2 chromic catgut stitch, cut in three on a Mayo needle. 
As a rule three sutures are used; these will be called the deep 
sutures. The first one is inserted at about the level of the 
internal os of the cervix, the second suture Is just below this and 
the third is at the level of the external os. These sutures are 
clamped long and not tied until later. The redundant vaginal 
mucosa is cut “to suit,” so as to bring it snugly in front of the 
cervix. No attempt is made to invert the anterior vaginal 
mucosa as was done with the posterior lip; the edges are simply 
brought together in front of the cervix and tied. In placing this 
suture a piece of the cervix is grasped so as to obliterate dead 
space. This suture is tied, cut and held long with a Kut Klamp. 
The third deep suture—the one at the level of the external os— 
is tied and cut short. The middle deep suture is also tied and 
cut short. (Fig. 162£.) The vaginal mucosa is closed in front of 
the cervix with interrupted stitches up to the level of the third 
{315} 
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B 
Fic. 162. The three deep sutures which will bring the lateral fibromuscular tissue (para- 
metrial fixation) in front of the cervix are inserted No. 1 at the level of the internal os, 
No. 2 just below this and No. 3 almost at the level of the new external os. These 
sutures are clamped, left long and not tied until the first mucous membrane coaptation 
stitch A-a is inserted and tied. c-c retention stitch to pubovesical fascia. Insert E 
parametrial fixation sutures No. 3 and No. 2 are tied, mucous membrane stitch a-a 
is about to be tied. There is no attempt made to invert the mucous membrane on the 
anterior lip as was done on the posterior lip Fig. 155. Insert F, parametrial fixation 
stitch No. 1 is tied. Suture B-B closing the mucous membrane inserted and tied, 
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deep stitch which is tied and cut short. As each of the deep 
sutures is tied, it draws the cervix further upward and back- 
ward. As each vaginal stitch is inserted and is about to be 


= 
= 


Fic. 163. B, Entire anterior lip of the cervix is removed down but not opening 
into the cervical canal. The three deep parametrial fixation sutures No. 
1-2-3 are inserted, clamped long and not tied. a-a stitch to close mucous 
membrane and bring cut edges of anterior lip of the cervix in coaptation, 
c-c retention stitch to pubovesical fascia. 


tied, the preceding one which has been used as a traction 
stitch is cut. The cut edges of the vaginal mucosa are united 
with interrupted sutures of No. 2 chromic catgiit, cut in four 
on a Mayo needle, up to about the middle of the anterior wall 
of the uterus; each suture catches a small piece of the anterior 
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wall for fixation as well as obliteration of dead space. The deep 
and superficial sutures over the cervix force it upwards and back- 
wards and hold it there, thus curing the prolapse. 


Fic. 164. A, redundant vaginal mucosa excised; c-c skin hooks inserted to 
draw opening laterally; sutures inserted from above downward grasping a 
piece of the anterior wall of the uterus to obliterate dead space. B, insertion 
of ““U” stitch to close opening in vaginal mucosa. c-c skin hooks holding 


wound taut. 

If no amputation of the cervix was performed the fibro- 
muscular tissue lateral to the cervix is brought together in the 
following manner. The cervix is grasped on either side with a 
bullet forceps and the anterior lip of the cervix is removed 
down to the mucosa of the cervical canal which is not opened. 
(Fig. 163.) This removes part of the anterior vaginal wall and 
the anterior lip of the cervix, thus exposing the fibromuscular 
tissue lateral to the uterus. 

The same three deep sutures are inserted into the lateral 
fibromuscular tissue beginning at the level of the internal os 
and extending downward to the external os. These sutures 
grasp the fibromuscular tissue and a piece of the cervix on each 
side so as to diminish the size of the cervix as well as to shorten 
the stretched fibromuscular tissue. The redundant vaginal 
mucosa is cut “to suit”’ and it is closed with interrupted catgut 
sutures up to the middle of the anterior uterine wall. 
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Step VIII. Tying of the Fixation Sutures. Before closing 
the rest of the anterior vaginal wall, the two fixation stitches 
inserted in Step vi are tied and cut short. 

Step 1X. Elimination of Urethrocele. Very frequently the 
patient has a redundant urethrocele. To eliminate this pouch- 
ing, two skin hooks are placed, one on each side of the 
redundant mucous membrane (Fig. 164), the excess mucous 
membrane is removed and the cut edges-sutured from above 
downward. The last stitch is inserted as a ““U”’ stitch and 
tied, closing the entire area. 

Step X. One half ounce of 4 per cent aqueous mercuro- 
chrome is introduced into the bladder. This causes an aseptic 
cystitis with urinary frequency and diminishes the necessity 
of post-operative catheterization. 


CYSTOCELE 


Cystocele is a prolapse of the bladder ‘towards the vaginal 
outlet. It rarely occurs alone; it is usually associated with a 
lacerated perineum and a beginning descent of the uterus. 
Cystocele may result from either a childbirth injury, or a con- 
genital weakness of the tissues in a nulliparous patient. A 
considerable amount of literature has accumulated with 
reference to the presence or absence of a fascia between the 
vagina and bladder, and as to whether or not a rupture of this 
fascia with a herniation of the bladder through the opening 
is the basic etiological factor in a cystocele. No attempt will 
be made in this discussion to prove or disprove any of these 
contentions. This discussion will be limited entirely to the 
practical methods of handling the condition. 

The symptomatology of this condition is very similar to 
that of prolapse of the uterus because it is the descent of the 
bladder that is responsible for most of the symptoms of uterine 
prolapse. A bearing-down pain, feeling of fatigue and pressure 
may be present. However, the bladder symptoms, frequency, 
burning, etc., due to incomplete emptying of the bladder 
usually bring the patient for treatment. In patients at or near 
the menopause, owing to a relaxation of the bladder sphincter, 
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there may be a partial incontinence and loss of urine on 
coughing, sneezing or laughing. 

Treatment. Medical therapy consists of treating the 
associated trigonitis or cystitis, and the use of a proper fitting 
pessary, either of the hard rubber doughnut variety, which the 
patient introduces every morning and removes every night, 
or of the Smith or Gellhorn type of pessary. Pessaries fre- 
quently fail due to the associated lesions, particularly a 
lacerated perineum. This produces a lack of support on the 
part of the pelvic floor, making it impossible for the pessary to 
be held in its proper place. 

Surgical. The principles laid down by Hadra of Texas in 
1889 for the cure of cystocele still apply. 

1. Detachment of the bladder from the anterior vaginal 
wall medially and laterally and from the anterior wall of the 
uterus sufficient to allow the bladder to be displaced upward 
into the pelvis. 

2. Resection of the vagina to remove excess tissue. 

3. Suture of the anterior vaginal wall high enough on the 
anterior wall of the uterus to prevent the descent of the bladder. 

The first step in the procedure allows the bladder to be dis- 
placed upward, whereas the second and third steps, by re- 
moving excess vaginal tissue and shortening the lateral liga- 
ments in front of the cervix, draw the cervix upwards and 
backwards and correct the tendency of the uterus to prolapse, 
and thus prevent a recurrence of the cystocele. 

A disregard of the close relationship between cystocele and 
prolapse and their frequent occurrence simultaneously has 
been the cause of the many recurrences following cystocele 
operation. 

The interposition operation (Watkins-Wertheim) is also 
used for the cure of a cystocele, particularly in patients late in 
sex life or those in whom the prolapse is the more prominent 
symptom. The interposition operation should not be used in 
young women without a thorough understanding on the part 
of both husband and wife that further pregnancies cannot 
occur, as the tubes must be resected in all patients with an 
[320] 


a 


PROLAPSE—CYSTOCELE—LACERATED PERINEUM $441 


interposition in the childbearing age. In the interposition 
operation the uterus is placed below the bladder and supports 
It. 

The operating room set-up, instruments, steps in the oper- 
ation, etc., for cystocele are practically the same as those in 
interposition except that the vesicouterine pouch is not opened 
and the uterus is not brought down in front of the bladder. 

Step I. Dilatation and Curettage. 

Step II. Separation of the Anterior Vaginal Mucous Mem- 
brane. This is the same as in interposition except that it does 
not extend so far laterally. 

Step III. The bladder is separated from the underlying 
uterus in the same way as in the interposition operation 
(Fig. 156), but the vesicouterine fold of peritoneum is not 
opened. 

Step IV. This is practically the same as Step vii in the 
interposition, where the cervix has not been amputated. Three 
deep sutures are inserted and the lateral fibromuscular tissue 
is brought together in front of the cervix. The first of these 
deep sutures may go through the muscular wall of the bladder 
so as to displace and fix it upward on the anterior uterine wall. 

Step V. Excision of Redundant Vaginal Mucosa and Closure 
of the Anterior Vaginal Wall. The excess of vaginal mucosa is 
removed “‘to suit”? and the cut edges are approximated by 
interrupted chromic catgut sutures beginning at the cervix 
and extending upward to the entire extent of the wound. As 
these sutures are inserted, the lowermost deep sutures of 
Step iv are tied and cut short in the same manner as in the 
interposition operation. 

Caution. Be careful in the cystocele operation not to 
shorten the anterior vaginal wall. If this is done the cervix is 
drawn forward under the symphysis, and a retrodisplacement 
of the uterus is produced which may produce more distressing 
symptoms than the original cystocele. Following the oper- 
ation, one half ounce of 4 per cent aqueous mercurochrome is 
introduced into the bladder. This causes an aseptic cystitis 
with urinary frequency and diminishes the necessity of 
post-operative catheterization. 
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PERINEORRHAPHY 


Perineal'lacerations as a result of non-obstetrical trauma do 
occur but are relatively rare. In any labor, whether primi- 
parous or multiparous, there is a marked stretching of the 
perineum, producing lacerations either subcutaneously or 
through the mucous membrane. More and more, obstetricians 
are using either a median or lateral episiotomy to prevent the 
over-stretching of the tissues; this also permits a_ better 
primary perineal repair. However, in spite of all precautions 
and with the best obstetrics, irregular lacerations of the 
perineum do occur. These should, whenever possible, be re- 
paired immediately at delivery or within twenty-four hours. 

A good primary repair requires that the approximation of 
the tissues be as near their original relationship as possible. 
To do this requires good light and adequate assistance. A 
proper approximation of the deep fascial and muscular struc- 
tures is far more important than a correct closure of the rent in 
the vaginal mucosa. To prevent infection, particularly in post- 
partum surgery, one must augment the usual aseptic technique 
with an antiseptic technique. This is done by flushing the 
wound two or three times during the operation with either 
314 per cent iodine solution or 2 per cent mercurochrome- 
acetone-alcohol solution (Scott’s), or whatever antiseptic is 
being used. Should a primary repair or a repair within twenty- 
four hours not be performed, the operation is best delayed until 
complete involution of the tissues has taken place; this requires 
approximately nine months. 

There are four types of laceration and relaxation of the 
posterior vaginal wall: (1) enterocele, (2) rectocele, (3) incom- 
plete perineal laceration, (4) complete perineal laceration. 

Enterocele is a true hernia through the cul-de-sac and 
through the upper part of the vagina. 

Rectocele usually results from a subcutaneous stretching or 
tearing of the supporting structures in front of the rectum. It is 
a herniation of the rectal wall through this break in the fibro- 
muscular structure of the rectovaginal wall. 
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Incomplete perineal laceration is a laceration of the fibro- 
muscular tissue of the pelvic floor-—levator ani muscle. 

Complete perineal laceration is a laceration through the 
entire pelvic floor, involving the sphincter ani muscle with or 
without laceration of the anterior rectal wall. 

A rectocele or enterocele without a lacerated perineum is 
infrequent; the opposite, however, is not always true. A com- 
plete laceration of the perineum can and does occur without a 
rectocele. 


SYMPTOMATOLOGY 


Simple laceration of the perineum rarely gives symptoms. 
When a rectocele is present there is a protrusion of the posterior 
vaginal wall (anterior rectal wall) on straining at stool. 
Occasionally a sacculation of feces in the rectocele causes symp- 
toms and movement of the bowels may require pressure from 
within the vagina. Rectocele in its pathology and sacculation, 
simulates cystocele (herniation of the bladder through the 
anterior vaginal wall). 

In complete laceration of the perineum the sphincter ani 
muscles, internal and external, are torn. They are the primary 
means of controlling and retaining fecal contents. In the 
absence of function of these muscles it is remarkable what a 
properly conditioned levator ani muscle can accomplish. 
Many of these patients with complete lacerations are able to 
control constipated movements, but most of them are unable 
to control diarrheal movements. Most of them cannot control 
the passage of gas, and these gases frequently carry away fecal 
contents and moisture, so that they are required to wear a pad 
constantly. 

Primary Repair of Perineal Lacerations. Incomplete lacer- 
ations can and should be repaired immediately, either by 
through-and-through sutures, using a nonabsorbable material, 
or layer by layer approximation, using chromic catgut. 

If a complete laceration occurs in the home it is far better to 
take the patient to the hospital for the repair than to do it in 
the home with poor assistance and usually very poor light. 
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The recognition of swollen, torn tissue immediately after 
delivery is extremely difficult. Any attempt to approximate 
these tissues is not easy even under the best conditions. It is 
usually better to wait until the next morning, after the patient 
has had a rest and the obstetrician has had some sleep, before 
attempting the primary repair of a complete tear. 

After delivery of the placenta, one large piece of gauze 
should be inserted in the vagina to prevent the uterine bleeding 
from clouding the operative field. This gauze should be soaked 
in some antiseptic. The wound edges should be well exposed 
(Gilpi retractor—small Deavers). The rectal mucous membrane 
is exposed and sutured with silk, the knots being tied toward 
the rectum. After closure of the rectum, the wound is washed 
with an antiseptic solution and the operator’s gloves are 
changed. The tissue between the vagina and the rectum is 
approximated with fine interrupted chromic sutures. The 
vaginal mucosa is closed with interrupted chromic catgut 
sutures, the knots being towards the vagina. Whenever 
possible the suture layers, vaginal and rectal, should not be 
superimposed. The wound is washed with an antiseptic. The 
rectal sphincter is then sutured to its fellow on the opposite 
side with two or three interrupted chromic sutures. The peri- 
neal muscular tissue, levator ani, etc., are closed in layers. If 
this cannot be done, the perineal wound may be closed with 
through-and-through sutures, care being taken to bring the 
anal edges in coaptation, using a nonabsorbable suture 
material. 

Post-operative Care. Some men state that no special care 
need be taken with regard to the regulation of the bowels after 
a primary repair of a complete laceration. This cannot be 
accepted. These patients should be constipated for a period of 
several (seven to eight) days and then their bowels should be 
made to move very gently. There must be no straining at stool. 
The use of licorice powder or mineral oil by mouth and several 
ounces of olive oil inserted into the rectum through a small tube 
daily after the seventh day, in order to keep the bowels soft 
and prevent the development of constipated stool masses, is 
advisable. 
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If a careful coaptation of the torn tissues under aseptic and 
antiseptic precautions was performed, the probability of 
obtaining a cure is excellent. The percentage of primary cures 
where the laceration is recognized and properly treated is very 
high. 

If the primary repair has been followed by failure, what is 
the next procedure? Under no circumstances should further 
surgery be attempted on the patient for at least nine months. 

Whenever secondary plastic work on the perineum has been 
carried out in anything under nine months, the results have 
been uniformly bad. The patient’s tissues tear readily, there is 
an excessive amount of hemorrhage and the tissues do not heal 
well. If possible, one should wait one year, as it takes the tissues 
a long time to involute properly and return to a normal state. 

What can be done for these patients during the period of 
waiting? In the incomplete lacerations nothing need be done. 
Patients with complete lacerations should be taught to keep 
their bowels thoroughly clean, using an enema very frequently. 
As far as possible, they should stay on a constipating, low 
residue diet. Hot vaginal douches and sitz-baths should be 
taken frequently to reduce the congestion and edema of the 
tissues. They should return for re-examination at fairly 
regular intervals; this is done mainly for the purpose of keeping 
contact with the patient and helping her maintain her morale 
during this trying period. 

Late Repair of Lacerations of the Perineum. In all perineal 
plastic surgery certain points in technique are of paramount 
importance. 

1. The reconstruction of the fascial-muscular tissue to as 
nearly a normal position as possible—overcorrection with 
subsequent dyspareunia Is worse than undercorrection. 

2. Tissues must be brought together without tension. 
Sutures should not be tied too tightly, otherwise included 
tissue will die and become hard dense scar tissue. Tissue sutures 
are placed for coaptation only. 

3. All scar tissue should be excised so as to restore a pliable 
though firm perineum. If thick inelastic bands of scar tissue are 
allowed to remain, dyspareunia may result. 
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Simple Lacerations of the Perineum—Perineorrbaphy. This 
procedure is usually performed as the last step in a series of 
procedures. If it is the only vaginal plastic operation that is to 


Fic. 165. Bullet forceps a-a placed at the edge of the carunculae myrtiformes 
and the mucocutaneous junction is held taut and excised with a scissors. 


be performed, it has been found of great help to do it after the 
laparotomy. In this way the operator and his staff, may stay 
clean and use the same instrument set-up without any loss of 
time or re-scrubbing. 

Operating Room Set-up. As for any vaginal operation. 
(Fig. 148.) 

Step I. Excision of Mucocutaneous Junction. With two 
small bullet forceps (small tenaculum) the two lateral edges of 
the caruncula myrtiformes are grasped and held taut. The 
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superficial tissue, skin and mucous membrane at the muco- 
cutaneous junction is excised from one tenaculum to the other. 


(Fig. 165.) 


Fic. 166, Bullet forceps a-a at each edge of excised mucocutaneous junction; 
B-c mouse tooth forceps holding edge of mucous membrane while scissors D 
are inserted under edge of mucous membrane into plane of cleavage, opened 
and withdrawn open; edge of separated mucous membrane grasped with 
“T” clamp E; F, separated plane on left side. 


Step II. Separation of the Posterior Vaginal Mucous Mem- 
brane. The outer edge of the vaginal mucous membrane is 
grasped with a mouse-tooth forceps, lifted, and a pair of curved 
Mayo scissors is introduced under it laterally and upward. 
With a short snipping motion a line of cleavage is found and the 
scissors are pushed into this plane opened and removed open, 
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so as to leave a wide plane of separation. The separated edge 
of vaginal mucosa is grasped with ““T”’ clamp. The same pro- 
cedure is carried out on the opposite side. (Fig. 166.) The two 


Fic. 167. Two “T” clamps a-a are held taut and the vaginal mucous mem- 
p 
brane is separated from rectum with scissors along the plane of cleavage. 


‘“T” clamps are held taut and the vaginal mucosa is separated 
from the underlying rectum by cutting along the line of cleav- 
age close to the vaginal mucous membrane, from the operator’s 
right to left. (Fig. 167.) The center portion of the vaginal 
mucosa is grasped with a ““T”’ clamp and the separation of the 
vaginal mucosa is extended upward and laterally until both 
levator ani muscles are exposed. If a rectocele or enterocele 
operation is to be performed, the posterior vaginal mucosa Is 
separated up to the cervix at this time (see Rectocele). 
[328] 
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Step III. Suture of Levator Ani Muscle and Fascia. In 
isolating the levator ani muscles, one must remember the 
anatomical relationship of these muscles to the vagina. The 


Fic. 168. A. Suture of levator ani muscle to its fellow on the opposite side. 
A, first suture held long, B, second suture tied, c, ““T” clamps on vaginal 
mucosa. B. Showing levator ani muscle sutured to its fellow on the opposite 
side with three sutures. A-a figure of 8 stitch from within outward to close 
superficial tissue. 


muscles are in the lateral wall of the vagina close to its outlet. 
With the index finger in the wound, the operator can feel the 
levator ani muscle on each side. It is essential to remember that 
these muscles go from behind forward and act as a sort of sling. 
With the finger on the upper surface of the left muscle a needle 
is introduced at right angles to the muscle and through its 
entire thickness from above downward as far forward as is 
deemed necessary. The same needle is threaded on the other 
end of the catgut and it is passed through the right levator ani 
from above downward. This suture is No. 2 chromic catgut, cut 
in three. It is tied and the introitus is measured with the 
fingers. As many of these women are still in active sex life it is 
essential not to leave too small an opening into the vagina. 
This suture is held by an assistant with a clamp, thus putting 
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the levator ani muscles on the stretch. The left index finger is 
introduced into the cleft between the muscles and thus protects 
the rectum (Fig. 168) while the levator ani muscles are approxi- 


Fic. 169. A-A-A superficial stitches closing perineal body, 
clamped, held long and separated by sponges. Bs, lock 
stitch on cut edge of vaginal mucosa. 


mated by two or more sutures, bringing their edges together in 
front of the rectum. 

Caution. Do not place these sutures too close to the lateral 
pelvic wall. If this is done, when the sutures are tied, the 
muscles will be torn away from their pelvic wall attachment. 
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Step IV. Closure of the Superficial Tissue. The tissue super- 
ficial to the levator ani muscle is closed with three interrupted 
sutures of No. 3 chromic catgut, cut in three with a Mayo 
needle at each end. 

The suture catches a small piece of levator ani muscle, so as 
to obliterate dead space, then takes a good bite in the super- 
ficial tissue from within out on the right and then on the left 
side. These sutures are brought out just subcutaneous to the 
cut edge of the skin. Three of these sutures are usually neces- 
sary to close the space. They are clamped but not tied and 
are separated by a small sponge between each suture. (Fig. 
169.) These sutures are tied after Step v. 

Step V. Removal of Excess Vaginal Mucosa and Closure of 
Vaginal Wall. At the point where the vaginal mucosa crosses 
the levator ani muscles a suture is passed of No. 3 chromic 
catgut, cut in two on a Mayo needle, tied and held taut. This 
marks the upper edge of the vaginal mucosa which is trimmed 
away from the tenaculi to the suture, removing a triangular 
piece of tissue. The cut edge of the vagina is then united with a 
lock stitch. (Fig. 169.) A lock stitch is used here for hemostasis. 
Following this the three sutures inserted in Step tv are tied 
and cut long. 

A piece of two-inch vaseline gauze packing, 1 yard long, is 
inserted into the vagina for two purposes: 

1. To cause obliteration of dead space by forcing the 
mucous membrane of the posterior vaginal wall against the 


rectum. 
2. To prevent contamination of the wound until the wound 


has at least closed itself with serum. The edge of the gauze 
should come down over the perineal wound. 

This packing is removed at the end of twenty-four hours. 
If the patient can void, she is allowed to do so of her own free 


will. 


LATE REPAIR OF COMPLETE LACERATION OF THE PERINEUM 


Preparation of the Patient. Before any surgery can be 
attempted on a complete laceration of the perineum, the 
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patient must have a thorough preparation of the gastrointes- 
tinal tract as well as the field of operation. This requires five 
or more days of hospitalization. The vulva is shaved and the 
vagina and rectum are thoroughly cleansed. The vagina, rec- 
tum and surrounding tissues are painted daily with 4 per cent 
aqueous solution of mercurochrome, and on the day of the 
operation they are painted three times with Scott’s solution 
(2 per cent mercurochrome, acetone and alcohol). 

During this period of preparation the patient must be on a 
low residue diet, such as egg white, boiled egg, glucose, fruit 
juices, candies etc.—anything with high caloric value and low 
residue. The patient’s gastrointestinal tract must be thor- 
oughly cleansed. For the first three days she receives very 
drastic catharsis, magnesium sulphate 1 or 1% oz., or castor 
oil 1 0z., every night. On the fourth day she receives an enema 
and that night, a colonic irrigation. Nothing is done to the 
rectum on the morning of the operation. As a result of this 
preparation the patient should be comfortable and not require 
a bowel movement for several days. 


THE SURGICAL PROCEDURE. (WARREN-RISTINE OPERATION) 


Operating Room Set-up. As for any vaginal operation. 
(Fig. 148.) 

Step I. Making the Posterior Flap. The patient is placed in 
the lithotomy position with her buttocks well over the edge of 
the table. The operative field and a large adjacent area is 
painted with Scott’s solution and draped. An incision is made 
1 to 1.5 cm. above the mucocutaneous junction on the posterior 
rectovaginal septum. This incision is directed outward and 
downward so that it can be extended to the outer side of the 
two corrugated dimples which mark the ends of the sphincter 
ani muscle. (Fig. 170.) This incision extends only through the 
mucous membrane of the posterior vaginal wall. The vaginal 
mucosa is dissected downward leaving it attached at its lower- 
most portion. This apron flap is allowed to hang down in front 
of the rectum and protect the wound. If the tear has extended 
upward into the rectum for a short distance, the flap can take 
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the place of the missing rectal wall. After separating the apron, 
its edges are attached to a sponge to cover the rectum and the 
operative area Is again painted with Scott’s solution. (Fig. 171.) 


Fic. 170. Dotted line shows incision directed downward and outward 
towards corrugated dimples marking end of sphincter ani muscle. 


Step II. Isolation of Sphincter Anti Muscles. The skin 
incisions are extended outward about 1 cm. above and to the 
outer side of the sphincter ani dimples. The skin and sub- 
cutaneous tissue is cut and an attempt is made to catch the 
edge of the sphincter ani muscle. To do this, place an Allis or 
blunt nosed clamp into the loose areolar tissue directing it 
downward and outward toward the dimples; when it is over 
the dimple, the clamp is closed, catching the edge of the 
sphincter and bringing it into the wound. The same procedure 
is carried out on the opposite side. (Fig. 171.) 

Must the sphincter ani muscle always be caught? One can- 
not help but feel that this is not of such tremendous impor- 
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tance. If any muscle tissue in that region is caught it will be 
either the sphincter ani or a portion of the levator ani muscle. 
If enough of the levator ani muscle is brought in front of the 


Fic. 171. A. Mucous membrane apron p, turned downward and c-c-c Allis 

clamps holding gauze sponge—covering anus. A, Allis clamp holding left 
edge of sphincter ani muscle, sp, Allis clamps searching for right edge of 
muscle. B. Sphincter ani muscle sutured in front of apron. 


anal ring and sutured to its fellow on the opposite side, the 
patient will reestablish a sphincter from the levator ani 
muscle. All that is actually necessary is to be sure that muscle 
tissue is brought together in front of the anal ring. 

The muscle on one side is sutured to the muscle on the 
other (Fig. 171, B) with No. 1 chromic catgut, cut in three 
using two or three sutures. Some men use a nonabsorbable 
suture for this stitch. If chromic catgut is used for the sphincter 
stitch, one may augment this with two figure of eight non- 
[334] 


a 
: 
/ iPr. n 
: LA \ 
QQ 
al 


PROLAPSE—CYSTOCELE—LACERATED PERINEUM = 455 


absorbable sutures through the skin and the sphincter ani 
muscle. As soon as the sphincter ani muscle has been sutured, 
the rest of the procedure is the same as in an ordinary peri- 
neorrhaphy. Before proceding, however, the area is painted 
with an antiseptic and the gloves are changed. 

Step III. Perineorrhaphy. Same as simple perineorrhaphy, 
beginning at Step 1 (p. 447). 

Postoperative Care of Complete Lacerations of the Perineum. 
This is very important. Following the operation, the patient is 
placed on a constipating, low residue diet similar to the one 
used in the preliminary preparation. She should be given some- 
thing to eat or drink at frequent intervals, every two or three 
hours. A mild opiate such as deodorized tincture of opium 
(paregoric) drams one, every four hours, can be given during 
this period (six days). On the sixth day a small catheter is 
introduced into the rectum and 6 oz. of warm olive oil is in- 
jected and allowed to be retained. The patient is then given 
mineral oil by mouth, one tablespoonful every hour, so that 
within twenty-four hours she will be leaking mineral oil from 
the rectum. On the seventh day a more drastic cathartic, such 
as one-half oz. of milk of magnesia is given. When the patient 
has the urge to move her bowels, a small warm soapsuds enema 
can be given and she should be instructed not to strain but to 
allow the bowels to move spontaneously of their own free will, 
thereby reducing the strain on the wound to a minimum. The 
bowels must not become constipated. The patient should use 
mineral oil and milk of magnesia even after leaving the 
hospital. 

Rectocele. Rectocele is the result of the loss or break in the 
fascial support of the posterior vaginal wall thus allowing a 
herniation of the anterior rectal wall. This permits the fecal 
current to go in the direction of the hernia, thus increasing the 
pouch in the vagina. Patients with large rectocele pouches will 
frequently complain that in order to have a bowel movement 
they must insert their fingers in the vagina and change the 
direction of the fecal current. A simple perineorrbaphy does not 
cure a rectocele. 
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To cure a rectocele it is necessary to separate the posterior 
vaginal wall from the rectum up to the cervix and then reunite 
the ruptured fascial plane in front of the rectum. 


= — 
—— 


Fic. 172. Retractor A holding bladder out of the way 
and just allowing edge of cervix to show. B, “T” 
clamps attached to cut edge of vaginal mucosa, c, 
bulging rectum, pb, cut edge of fascial plane on right 
side, E, scissors separating edge of fascia from 
undersurface of vaginal flap. 


Operative Procedure. This operation is usually performed 


in connection with a perineorrhaphy. After Steps 1 and 11 of the 
perineorrhaphy are performed the vaginal mucosa is incised in 
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the midline and separated from the underlying rectum up to 
the cervix. The edges of the vaginal mucosa are grasped with 
“T” clamps, and the mucosa is separated laterally exposing 
the anterior wall of the rectum. The fascial plane which will 
be used to close the hernial opening is separated from the 
vaginal mucosa. This fascia is always found attached to the 
undersurface of the vaginal mucosa, and can be separated from 
it along a line of cleavage with straight scissors. (Fig. 172.) 
This fascial layer is united to its fellow on the opposite side 
with interrupted stitches of No. 2 chromic catgut, cut in four 
on a Mayo needle. The union of the fascial layer in front of 
the rectum closes the opening in the fascia through which the 
anterior rectal wall has prolapsed and thereby cures the recto- 
cele. The redundant vaginal mucosa is removed, and the cut 
edge of the vagina from the cervix down to the point where the 
perineal body will be reconstructed is closed with a continuous 
lock stitch of No. 2 chromic catgut, cut In two on a Mayo 


needle. 
Caution. Do not remove too much posterior vaginal wall 


and create a useless test-tube vagina. 
Question: Should a woman with a complete laceration of the 


perineum have a baby? 

Answer: If she can become pregnant there should be no 
objection to her going through another pregnancy without 
doing a repair of the perineum. 

Question: How long should one wait after an unsuccessful 
repair before attempting another one? 


Answer: From nine months to one year. 
Question: What kind of suture should be used on the rectal 


wall? 
Answer: Use silk sutures and tie the knots in the rectum. 
Another layer of tissue should always be placed over this, using 
a continuous, fine chromic suture so as to invert the rectal 
wall and bring a broad surface for coaptation. . 
Question: Why don’t you use any sutures in the skin in a 
perineal repair? 
[337] 
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Answer: It is almost impossible to sterilize this region. 
Therefore one operates in a partially infected field, and edema 
and exudate will occur post-operatively. If the skin is sutured 
with a continuous stitch this serum cannot escape and there is 
a greater tendency toward infection. Some men go so far as to 
make numerous punctures in the reconstructed perineal body 
when marked swelling occurs, to allow the fluid to drain. 


[To be continued in subsequent issues.] 


¥ 
: 
Ay 
<5, 
+ 
‘ 


